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PREFACE 


The  statistics  of  all  the  minerals  included  in  the  following^ 
pages  have  been  collected  in  cooperation  with  the  United 
States  Geological  Survey,  and  have  been  compiled  from  ad- 
vance chapters  of  the  Mitieral  Resources  of  the  United  States, 
a  publication  of  the  Federal  Survey. 

The  introductory  and  general  matter  in  each  of  these  articles 
has  either  been  taken  without  change  from  the  U.  S.  advance 
chapters  or  has  been  rearranged  or  condensed  from  these 
chapters,  or  entirely  rewritten  to  suit  it  to  our  present  pur- 
poses.    In  each  case  credit  is  given  to  the  author. 


INTRODUCTION 


Eugene  A.  Smith. 

AN  INSPECTION  of  the  subjoined  table  will  show  that 
there  has  been  in  1915  an  increase  both  in  quantity  and 
value  of  cement,  clay,  graphite,  iron  ore,  pig  iron  and  lime,  with 
a  slight  decrease  in  the  value  of  clay  products ;  a  decrease  both 
in  quantity  and  value  of  coal,  gold,  silver  and  mineral  waters ; 
an  increase  in  quantity  but  decrease  in  value,  of  sand  and  gravel 
and  stone,  and  a  slight  decrease  in  quantity  but  increase  in 
value  of  coke. 

Following  the  plan  set  out  by  Mr.  E.  W.  Parker  in  1913,  and 
continued  by  the  Alabama  survey,  we  pass  in  review  the  pro- 
duction in  1914  and  1915  of  Alabama  minerals,  and  their 
immediate  derived  products,  taking  them  up  somewhat  in  the 
order  of  their  commercial  importance. 

Coal. — Alabama's  production  of  coal  in  1915  was  14,927,937 
short  tons,  valued  at  $19,066,043,  a  decrease  of  4.3  per  cent  in 
quantity,  and  8.6  per  cent  in  value  as  compared  with  1914.  As 
in  1914,  the  value  of  the  coal  product  of  Alabama  in  1916  was 
approximately  two-thirds  of  the  total  mineral  output  of  the 
State. 

Coke. — ^The  coke  production  of  Alabama  decreased  from 
3,084,149  short  tons,  valued  at  $8,408,443  in  1914,  to  3,071,811 
tons,  valued  at  $8,545,555  in  1915,  an  increase  in  the  value  of 
$137,112,  or  1.6  per  cent. 

Iron  Ore. — There  was  in  1915  an  increase  of  13.7  per  cent 
in  the  total  quantity  of  iron  ore  production,  16.9  per  cent  in 
the  quantity  of  the  hematite,  and  1.1  per  cent  in  the  quantity 
of  brown  ore. 

In  the  quantity  of  pig  iron  marketed  in  Alabama  in  1915, 
there  was  an  increase  from  1914  of  39.6  per  cent,  and  an  in- 
crease of  35.9  per  cent  in  the  value. 

The  value  of  this  iron  ore  production,  and  not  the  value  of 
the  pig  iron,  is  used  in  making  up  the  total  value  of  the  mineral 
products  of  the  State. 
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The  total  value  of  the  mineral  production  of  Alabama,  ex- 
cluding the  value  of  the  pig  iron  and  coke  and  including  the 
value  of  the  iron  ores  and  the  coal,  was  $29,457,407  in  1915, 
compared  with  $30,879,288  in  1914,  of  which  as  already  stated, 
approximately  two-thirds  is  represented  by  the  products  of  the 
coal  mines.  Nearly  one-fourth  of  the  total  value  was  contrib- 
uted by  the  iron  mines.  The  decrease  in  1915  from  1914  was 
$1,421,881,  or  4.6  per  cent. 

The  principal  coal  producing  counties  are  Jefferson,  Walker, 
Bibb,  Tuscaloosa,  and  St.  Clair,  in  the  order  named.  The 
principal  iron  ore  counties  are  Jefferson,  Tuscaloosa,  Franklin, 
and  Etowah.  The  combined  value  of  the  pig  iron  and  coke 
made  in  Alabama  in  1915,  was  $32,302,679.  These  values  are 
not  included  in  the  total  as  they  are  represented  in  the  value 
of  the  iron  ore  and  coal  produced. 

Clay-Working  Industries. — These  industries  yielded  products 
in  1915  valued  at  $1,193,022,  against  $1,574,023  in  1914,  a 
decrease  of  $381,001  or  24.2  per  cent.  This  does  not  include 
the  value  of  the  raw  clay  sold,  which  in  1915  amounted  to 
$35,232,  an  increase  from  1914,  or  1.8  per  cent. 

The  center  of  the  clay-working  industry  is  Jefferson  county, 
and  Birmingham  furnishes  the  principal  market.  Vitrified, 
front,  and  fire  brick,  represent  a  value  of  $578,134,  or  151.3 
per  cent  of  the  value  of  the  common  brick,  while  the  total  out- 
put of  the  brick  yards  makes  up  over  80  per  cent  of  the  State's 
total  clay  products.  All  the  fire  brick  is  reported  from  Jeffer- 
son and  Calhoun  counties  and  all  the  vitrified  brick  is  from 
Jefferson  county.  Clay  pits  for  the  manufacture  of  common 
brick  have  been  opened  in  one  or  more  places  in  thirty  differ- 
ent counties. 

Stone. — The  quarry  products,  the  larger  part  of  which  is 
limestone,  were  valued  in  1915  at  $719,452,  a  decrease  of  45.4 
per  cent,  from  $1,319,753  in  1914. 

The  decreased  production  in  1915  was  in  the  output  of  lime- 
stone, for  rough  building  stone,  road  making,  flux,  concrete, 
and  for  agricultural  purposes:  for  sandstone  used  for  rough 
building  purposes ;  and  the  production  of  marble. 

Over  59  per  cent  of  the  total  value  of  the  stone  production 
is  limestone.  Its  most  important  uses  are  for  furnace  flux,  con- 
crete, road  making,  for  building  purposes  and  for  agricultural 
uses.     Until  191^  comparatively  little  of  Alabama  limestone 
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was  used  for  building  purposes,  but  there  has  been  in  1915  a 
decrease  of  46  per  cent  along  this  line.  In  the  production  of 
marble  there  has  also  been  a  notable  decrease  in  1915.  The 
reader  is  referred  to  the  body  of  this  Bulletin,  under  Stone, 
for  further  details  concerning  especially,  the  building  stones 
and  marble  industries. 

Marble  holds  the  second  place  in  the  value  of  quarry  prod- 
ucts, a  beautiful  white  marble,  occurring  in  Coosa  and  Tal- 
ladega counties,  being  extensively  used  for  building  (both 
inside  and  outside  work),  and  a  black  marble  which  gives 
promise  of  future  development,  has  been  prospected  near  An- 
niston  and  near  Piedmont. 

Cement, — ^The  cement  production  of  Alabama  amounted  in 

1915  to  1,114,386  barrels,  valued  at  $891,483,  as  against  777,698 
barrels  in  1914,  valued  at  $746,555,  an  increase  of  43.3  per 
cent  in  quantity,  and  of  19.4  per  cent  in  value. 

Lime. — The  lime  production  is  not  included  in  that  of  the 
limestone,  and  amounted  to  60,332  short  tons,  an  increase 
from  the  1914  production,  of  13,366  short  tons,  or  24.8  per  cent. 
The  value  of  the  product  was  $250,227,  an  increase  of  $50,413, 
or  25.2  per  cent. 

Graphite. — ^The  Alabama  graphite  is  all  of  the  crystalline 
variety,  and  the  value  of  the  product  in  1915  was  $204,572,  as 
against  $118,000  in  1914,  an  increase  of  44.2  per  cent.  The 
Alabama  production  for  1915  was  49  per  cent  of  the  total 
value  of  the  crystalline  graphite  produced  in  the  United  States, 
and  47.6  per  cent  of  the  total  value  of  amorphous  and  crystal- 
line combined.  The  great  increase  in  production  in  1915,  and 
the  installing  of  a  number  of  new  plants,  not  in  active  opera- 
tion in  1915,  make  it  probable  that  the  Alabama  production  in 

1916  and  following  years,  will  represent  an  even  larger  pro- 
portion of  the  U.  S.  total  value. 

Minor  Products, — Alabama  produces  a  small  quantity  of 
gold  and  silver,  and  other  minor  products  are  bauxite,  mica, 
millstones,  mineral  paints,  (natural  pigments),  mineral  waters, 
natural  gas,  sand  and  gravel,  and  quartz. 

In  the  following  table  is  represented  a  comparison  of  the 
mineral  output  of  Alabama*  in  1914  and  1915.  As  stated 
above,  the  total  does  not  include  the  value  of  pig  iron  or  that 
of  coke,  but  it  does  include  the  value  of  the  coal  made  into 
coke,  and  of  the  iron  ore  sold  or  used. 
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STATISTICS  OF  THE  MINERAL  PRODUCTION  OP 

ALABAMA  POR  1915 


ABRASIVES. 


Eugene  A.  Smith. 

ALABAMA'S  production  of  abrasives  is  at  present  limited 
to  a  small  number  of  millstones  (chasers*)  quarried  and 
made  at  Dutton,  Jackson  County;  there  are,  however,  several 
materials  in  different  parts  of  the  State  which  are  sufficiently 
promising  to  be  worth  investigating  and  thorough  testing ;  the 
nature  and  locality  of  these  deposits  were  treated  in  Bulletin 
No.  13,  which  see. 


BARYTES. 


(Condensed  from  Mineral  Resources  of  the  United  States.)  ' 

Jambs  M.  Hill. 

ALABAMA  again  entered  the  list  of  producers  of  barytes  in 
1915.  One  deposit  in  Calhoun  County  was  worked  and  it 
is  authoritatively  reported  that  a  deposit  near  Leeds,  Jefferson 
County,  will  be  exploited  during  1916.  The  1915  output  was 
sold  to  manufacturers  of  lithopone.  On  account  of  small  num- 
ber of  producers  the  exact  figures  of  1915  production  cannot 
be  given. 

^Cbasen  are  larger  than  the  regular  millstoneB.  They  are  used  for  heavier 
work,  such  as  grinding  quartz,  feldspar,  barytes,  etc.,  and  they  run  on  edge. 
Though  they  are  made  with  a  diameter  as  short  as  24  inches,  they  are  usually 
turned  out  with  diameters  ranging  from  60  to  84  inches,  and  are  as  much  as  22 
inches  in  thickness.  These  chasers  are  run  on  pans  paved  with  roughly  cubical 
blocks  of  the  conglomerate,  with  edges  about  a  foot  in  length.  In  grinding  quartz 
in  such  pans  the  chasers  are  used  in  the  preliminary  crushing ;  then  rough  blocks, 
usually  three  in  number,  are  either,  attached  to  or  carried  along  by  lateral  arms, 
which  in  turn  are  joined  to  a  vertical  revolving  shaft.  By  the  circular  movement 
of  these  blocks  the  material  placed  in  the  pan  is  ground  to  powder. 
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The  commercial  barytes  deposits  of  Alabama*  are  of  the 
residual  type ;  most  of  the  better-known  deposits  are  located  in 
the  central  and  northeastern  part  of  the  State,  including  Bibb, 
Calhoun,  Etowah,  Jefferson,  Shelby,  and  St.  Clair  counties. 
Lower  Paleozoic  rocks  underlie  parts  of  all  these  counties  and 
the  Knox  dolomite  (of  Cambrian  and  Ordovician  age)  and  the 
Chickamauga  limestone  (of  Ordovician  age)  outcrop  in  them. 
These  formations,  from  which  the  barite  is  derived,  outcrop  in 
narrow  northeastward-trending  bands,  whose  position  is  deter- 
mined by  the  folding  and  faulting  that  formed  the  Appalachian 
Mountains.  The  more  important  deposits  are  near  the  contact 
of  the  two  formations,  though  some  deposits  are  found  in 
residual  clays  derived  entirely  from  the  Knox  dolomite.  Barite- 
bearing  veins  are  found  in  the  dolomite  and  limestone.  Ala- 
bama barite  is  of  good  quality,  usually  pure  and  white,  but 
sometimes  colored  and  iron-stained.  The  barite  from  some 
localities  is  associated  with  galena.  The  principal  cause  of  the 
lack  of  development  of  the  deposits  in  the  past  appears  ta 
have  been  the  distance  to  grinding  mills  and  other  consumers. 

The  barytes  deposits  of  Alabama  which  have  thus  far  been 
developed  are  in  clays  derived  from  the  weathering  of  lime- 
stones and  dolomites  of  Cambrian  and  Ordovician  age.  The 
barytes  in  the  residual  deposits  was  originally  in  veins  or  re- 
placements in  the  limestone  rocks.  Owing  to  the  slight  solu- 
bility of  the  barytes  and  the  silica  (quartz  and  chert),  these 
minerals  resisted  the  agencies  of  weathering  and  were  left 
behind  with  the  clay  upon  the  removal  of  the  soluble  constitu- 
ents of  the  original  formation. 

The  distribution  of  the  barytes  in  the  original  rocks  seems 
to  have  been  influenced  largely  by  the  presence  of  openings 
through  which  solutions  carrying  barium  could  penetrate. 

Thus,  in  Alabama  and  some  other  states  the  barytes  deposits 
are  located  along  or  near  zones  of  folding  and  faulting  of  the 
late  Cambrian  and  Ordovician  rocks. 


1  Butts,  Charles,  U.  S.  Geol.  Survey  Geol.  Atlas,  Birmingham  folio   (No.   176)» 

1910. 

Grasty,  J.  S.,  Mineral  resources  of  the  South ;  Barite  deposits  of  Alabama ;  The 
Tradesman,  July  18,  1918,  pp.  86-86. 

Hayes,  C.  W.,  U.  S.  Geol.  Survey  Geol.  Atlas,  Gadsden  folio  (No.  86).  1896. 

Smith,  E.  A.,  Report  of  proifress  for  1876,  p.  96,  Alabama  GeoL  Survey,  1876. 

Smith,  E.  A.,  and  McCalley,  Henry,  Index  of  the  mineral  resources  of  Alabama, 
pp.  62-68.  Alabama  Geol.  Survey,  1904. 

Watson,  T.  L.,  and  Grasty,  J.  S.,  Barite  of  the  Appalachian  States:  Am.  Inst. 
Min.  En«.  Bull.  98,  pp.  861-868,  February,  1916. 
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Barium  Products. 

For  many  years  ground  and  floated  barytes  has  been  pro- 
duced at  various  plants  located  in  Kentucky,  Missouri,  North 
Carolina,  South  Carolina,  Tennessee,  and  Virginia.  Prior  to 
1914  a  small  quantity  of  barium  chemicals  was  made  in  the 
United  States,  though  there  is  little  published  information 
relative  to  this  industry.  It  would  appear  that  practically  all 
the  barium  chemicals  heretofore  used  were  imported  either 
from  Germany,  England,  or  France.  In  each  of  those  coun- 
tries there  were  barium  chemical  plants,  though  the  industry 
was  apparently  most  highly  developed  in  Germany  and  Eng- 
land. 

The  Manufacture  of  Ground  Barytes.^ 

The  treatment  of  crude  barytes  to  make  ground  barytes 
varies  in  different  plants.  The  general  practice,  however, 
seems  to  be  to  crush  to  about  1  inch  and  log- wash  and  jig  to 
remove  clay,  calcite,  flourite,  silica,  and  part  of  the  iron  oxide. 
This  cleaned  material  is  next  crushed  to  one- fourth  to  one- 
eighth  inch  at  some  plants,  and  at  others  ground  fine  and  sub- 
jected to  a  bleaching  process.  The  bleaching,  largely  to  re- 
move iron  oxide,  is  accomplished  by  treating  the  material  with 
sulphuric  acid  from  8  to  12  hours  in  lead-lined  wooden  tanks. 
The  bleached  product  is  washed  several  times  and  ground  in 
burr  mills  or  pulverizers  to  pass  200  to  300  mesh,  and  in  some 
plants  is  water  floated  to  insure  a  uniformly  fine  product,  and 
is  then  dried,  pulverized,  and  packed.  Much  care  is  required 
not  only  in  the  bleaching,  but  also  in  the  drying  operation  to 
insure  a  uniformly  perfect  color.  Details  of  the  manipulation 
during  bleaching  and  of  the  drying  machinery  are  not  made 
public. 

The  softer  grades  of  barytes  are  preferred  by  the  grinders, 
as  there  is  less  wear  on  the  machines  in  treating  this  class  of 
material.  However,  in  some  plants,  hard  crystalline  barytes 
is  ground  successfully.  Several  grades  of  ground  barytes 
are  on  the  market,  varying  from  unbleached,  coarsely-ground 


1  The  sections  of  this  report  dealinir  with  the  manufacture  of  barium  products 
have  been  read  and  criticised  by  Mr.  Hush  RoUin,  of  the  Rollin  Chemical  Co.,  and 
Mr.  Maximilian  Toch,  of  the  Durex  Chemical  Co.,  to  whom  the  Survey  desires  to 
express  its  appreciation  for  their  courtesy. 
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material  to  the  finest  grade  of  white-bleached  and  water-floated 
pigment.  The  following  list  includes  all  the  companies  report- 
ing a  production  of  ground  barytes : 

Barbour  Chemical  Works,  707  West  Coast  Life  Building,  San  Fran- 
cisco. 

Carolina  Chemical  Co.,  Stackhouse,  N.  C. 

Cherokee  Chemical  Co.,  109  Hollingsworth  Street,  Baltimore.  Md. 

Elkhom  Chemical  Co.,  Elsinore  and  Gilbert  Avenues,  Cincinnati, 
Ohio. 

J.  C.  Fink  Mineral  &  Manufacturing  Co.,  101  Barton  Street,  St. 
Louis,  Mo. 

Nulsen,  Klein  &  Krausse  Manufacturing  Co.,  Levee  and  Sidney 
Streets,  St.  Louis,  Mo. 

Point  Milling  &  Manufacturing  Co.,  Mineral  Point,  Mo. 

Product  Sales  Co.,  423-425  Equitable  Building,  Baltimore.  Md. 

Thompson,  Weinman  &  Co.,  100  William  Street,  New  York,  N.  Y. 

The  Manui^^acture  of  Lithopone. 

Lithopone  is  a  mixture  of  approximately  70  per  cent  barium 
sulphate,  25  to  29  per  cent  zinc  sulphide,  and  1  to  5  per  cent 
zinc  oxide,  which  is  made  by  mixing  hot  solutions  of  barium 
sulphide  and  zinc  sulphate.  In  the  preparation  of  high-grade 
lithopone  the  solutions  of  barium  and  zinc  compounds  must  be 
essentially  pure.  The  precipitate  from  the  tanks  is  filter- 
pressed,  dried,  subjected  to  considerable  heat,  quenched  in 
water,  ground  to  pulp,  filter-pressed,  dried,  and  packed  for 
shipment.  A  recent  paper  by  O'Brien*  brings  out  the  impor- 
tant points  in  the  preparation  of  lithopone  and  indicates  some 
of  the  features  necessary  to  produce  a  light-proof  product. 
Lithopone  is  sold  under  a  great  variety  of  trade  names,  such  as 
Beckton  White,  Green  Seal,  Blue  Seal,  Sterling  White,  Fulton 
White,  Phonolith.  The  following  list  includes  the  manufac- 
turers who  reported  production  in  1915  or  prospective  produc- 
tion in  1916 : 

Beckton  Chemical  Co.,  3500  Grays  Ferry  Road,  Philadelphia,  Pa. 
Grasselli  Chemical  Co.,  Cleveland,  Ohio. 

N.  Z.  Graves  Corporation.  22-24  South  Third  Street,  Philadelphia, 
Pa. 
Krebs  Pigment  &  Chemical  Co.,  Newport,  Del. 
Mantua  Chemical  Co.,  3500  Grays  Ferry  Road,  Philadelphia,  Pa. 
Midland  Chemical  Co.,  80  East  Jackson  Boulevard,  Chicago,  111. 
New  Jersey  Zinc  Co.,  55  Wall  Street,  New  York,  N.  Y. 

^O'Brien,  W.  S.,  A  Study  of  Lithopone:  Journal  of  Phys.  Chem.,  Vol.  19,  pp. 
118-144,  1916. 
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The  Manufacture  of  Barium  Chemicals. 

The  principal  barium  chemicals  made  in  the  United  States 
are  the  binoxide,  carbonate,  chloride,  hydroxide,  nitrate,  and 
sulphate  or  blanc-fixe.  Some  crude  barium  sulphide  ("Black 
Ash'*)  is  sold  to  makers  of  lithopone  and  manufacturers  of 
chemicals  who  are  not  equipped  to  roast  sufficient  barytes 
to  meet  their  needs. 

The  following  companies  reported  to  the  U.  S.  Survey  that 
they  had  made  barium  chemicals  during  1915  or  were  about  to 
begin  the  manufacture  of  one  or  more  of  the  chemicals  early 
in  1916 : 

Barbour  Chemical  Works,  707  West  Coast  Life  Building,  San  Fran- 
cisco. Cal. 

Baryta  Manufacturing  Co.,  205  Pearl  Street,  New  York,  N.  Y. 

Chemical  Products  Co.,  616  Majestic  Building,  Denver,  Colo. 

Chicago  Copper  &  Chemical  Co.,  Ill  West  Jackson  Boulevard,  Chi- 
cago, 111. 

Clinchfield  Products  Co.,  120  Broadway,  New  York,  N.  Y. 

Durex  Chemical  Co.,  320  Fifth  Avenue,.  New  York,  N.  Y. 

Elkhom  Chemical  Co.,  Elsinore  and  Gilbert  Avenues,  Cincinnati, 
Ohio. 

Globe  Chemical  Co.,  1205  Regent  Avenue,  Cincinnati,  Ohio. 

Lamar  Chemical  Works,  44-56  Lewis  Avenue,  Jersey  City,  N.  J. 

Port  Morris  Chemical  Works,  141  Locust  Avenue,  New  York,  N.  Y. 

Rolliii  Chemical  Co.,  Charleston,  W.  Va. 

Uses  of  Barium  Chemicals. 

Ground  barytes  of  the  lower  unbleached  grades  is  sold  to 
manufacturing  chemists  and  to  paint  manufacturers  for  incor- 
poration in  colored  mixed  plaints;  it  can  also  be  used  in  the 
preparation  of  rubber  and  in  other  industries  where  a  colored 
product  is  made.  The  bleached  and  floated  barytes  of  the 
finer  grades  is  used  as  a  white  pigment  in  the  preparation  of 
ready  mixed  white  paints  and  as  a  filler  for  the  chemical  pig- 
ments. In  the  paper  industry  it  is  largely  used  in  the  manu- 
facture of  heavy,  stiff  materials  such  as  playing  cards,  bristol 
boards,  and  the  like. 

Lithopone  is  sold  and  used  as  a  white  pigment  for  ready 
mixed  paints,  being  particularly  used  for  the  preparation  of 
what  are  called  the  "sanitary  flat  wall  paints,''  which  are  used 
to  a  large  extent.  It  is  also  used  in  some  enamels  and  calso- 
mines,  and  in  the  rubber,  paper,  and  cloth  industries,  where  it 
is  replacing  barytes  and  some  of  the  metallic  pigments. 

The  barium  chemicals  have  a  wide  variety  of  uses  and  may 
enter  into  the  manufacture  of  other  prorhicts.     Tn  the  study  of 
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the  industry  the  products  have  not  been  followed  beyond  the 
plants  at  which  the  chemicals  are  made  from  crude  barytes. 
Barium  binoxide  or  peroxide  (BaOj)  apparently  finds  its  prin- 
cipal market  with  the  manufacturers  of  hydrogen  peroxide, 
though  some  is  believed  to  be  used  in  the  preparation  of 
oxygen.  This  salt  has  the  property  of  giving  up  part  of  its 
oxygen  under  certain  conditions  and  of  recombining  with  more 
oxygen  under  reverse  conditions.  This  property  is  not,  how- 
ever, everlasting,  and  fresh  supplies  of  the  peroxide  are  fre- 
quently required. 

Barium  carbonate  is  used  in  the  preparation  of  other  barium 
chemicals — in  rat  poisons,  as  a  water  softener,  in  the  manufac- 
ture of  flat  wall  paints,  and  in  the  ceramic  industry.  Probably 
the  last  is  its  largest  use  at  present.  It  is  said  that  this  mate- 
rial will  fill  the  requirements  of  case-carbonizing  steel,  which 
was  formerly  filled  by  ground  bone.  Ground  bone,  which 
formerly  commanded  a  price  of  $60  a  ton,  has  risen  in  price 
and  the  makers  of  case-carbonized  steel  have  been  in  search  of 
a  substitute.  The  barium  carbonate  for  this  purpose  must  con- 
tain no  sulphur,  but  may  carry  calcium  and  small  amounts  of 
other  impurities.  It  is  said  that  the  demand  should  be  several 
thousand  tons  a  year. 

Barium  chloride  is  used  in  the  preparation  of  other  barium 
salts,  as  a  water  softener,  a  chemical  reagent,  particularly  for 
the  purification  of  table  salt,  to  some  extent  in  the  ceramic  arts, 
and  in  the  preparation  of  rat  poisons. 

Barium  hydroxide  is  used  as  a  chemical  reagent.  It  can  be 
used  in  the  refining  of  ^ugar,  but  on  account  of  its  poisonous 
nature  is  not  often  employed;  another  reason  why  it  is  not 
used  is  the  difficulty  of  its  regeneration  from  the  carbonate 
which  is  formed  by  the  reactions. 

Barium  monoxide  has  its  principal  use  in  the  preparation  of 
the  binoxide  and  hydroxide.  It  is  used  to  some  extent  in  the 
manufacture  of  special  glasses. 

Barium  nitrate  is  used  as  a  chemical  reagent  in  the  prepara- 
tion of  "green  fire"  and  green  signal  lights  and  in  the  manu- 
facture of  an  explosive  known  as  saxifragin. 

Barium  sulphate,  usually  sold  under  the  name  of  blanc-fixe 
or  permanent  white,  is  a  pigment  extensively  used  in  the  paint 
industry,  in  the  manufacture  of  highly  glazed  papers  and  of 
putty,  and  in  the  fabrication  of  rubber  and  of  lake  colors. 
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BAUXITE. 

THE  production  of  bauxite  in  Alabama  for  1915  was  limited 
to  one  producer,  which  accounts  for  the  joining  of  the 
Alabama  and  Georgia  totals. 

The  following  table  gives  the  production  and  value  of  bauxite 
from  1899  to  1915  inclusive: 

Production  of  bauxite  in  the  United  StateSy  1889-1915,  by  States, 

in  long  tons. 


Year. 


Georsria. 


Alabama. 


Arkansas. 


Total. 


Value. 


1889 

1890 

1891 

1892 

11193  .••••«  •••• .  ..••M»» 

X094*w*«.  •  ..«*•«  •.«  •«•• 
■AOvO  •«*••••«««••  ••«•«*■ 

1896 

1897 

XoW  ••••«*»•««>.  ..•■•Mi 

1900 

1901 

1902 

190S 

1904 

1906.:. 

1906 

1907 

1908 

1909 

1910. 

1911 

Xvlo  •••.—•■••  •.•.«•««• 

1914 

1915 


728 
1.844 
8,801 
6.110 
2.416 
2.060 
8.766 
7,818 
7.607 


292 

6.408 

6.764 

9.016 

18.818 

11.061 

18.088 


16.786 
19.789 
18.088 
22,677 
22.874 
21.918 
16.178 
26,065 

14.464 
22.227 
33,096 
80,170 
19,687  I 
27,409 
18.647 
25.008 


14.499 


14.178 


6.046 

8.446 

867 

4.646 

26.718 

26.748 

32.966 

60.267 


•87.708 
♦106.874 
•116.886 
•126,448 
•126,106 
•182,882 
•200.771 
•272.088 


728 

1.844 

8,698 

10,618 

9,179 

11,066 

17,069 

18,864 

20,690 

26,149 

86.280 

23.184 

18.906 

27.822 

48.087 

47.661 

48.129 

76.882 

•97,776 

62.167 

129.101 

148.982 

166.618 

169.866 

210,241 

219,818 

297,041 


$2,366 

6,012 

11,67^ 

84,188 

29,607 

86,818 

44,000 

47,338 

67,662 

76,487 

126,698 

89,676 

79,914 

120,866 

171.806 

286,704 

240.292 

868,311 

480.380 

268.968 

679.447 

716.268 

760.649 

768.982 

997.698 

1,069,194 

1.614.834 


•Production  of  Tennessee  included. 


The  Republic  Mining  &  Manufacturing  Co.  was  the  only  one 
that  operated  in  Alabama  in  1914.  The  company  worked  near 
Rock  Run,  Cherokee  County,  in  the  eastern  part  of  the  State. 
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USES  OF  BAUXITE. 

W.  C.  Phalex. 

The  chief  uses  of  bauxite  are  as  follows :  ( 1)  As  raw  mate- 
rial in  the  production  of  metallic  aluminum;  (2)  in  the  manu- 
facture of  aluminum  salts;  (3)  in  the  manufacture  of  bauxite 
bricks;  (4)  in  the  manufacture  of  alundum  (fused  alumina) 
for  use  as  an  abrasive.  The  use  of  bauxite  in  the  manufacture 
of  calcium  aluminate  to  give  a  quick  set  to  plaster  composi- 
tions should  be  added,  as  well  as  the  extended  use  which 
alundum  is  finding  in  the  refractory  industries. 

1.  The  use  of  bauxite  in  the  production  of  metallic  aluminum 
is  by  far  the  most  important  of  those  enumerated.  A  large 
part  of  the  output  of  Arkansas  is  so  used,  and  the  figures  of 
production  from  this  State  have  shown  remarkable  growth  dur- 
ing recent  years.  A  large  part  of  the  imported  French  bauxite 
has  also  been  used  in  the  manufacture  of  metallic  aluminum. 

2.  Only  the  purer  bauxite  is  used  in  the  manufacture  of 
chemicals,  such  as  alum,  aluminum  sulphate,  and  aluminum 
salts  in  general.  For  this  use  freedom  from  oxide  of  iron  is 
essential. 

3.  Bauxite  is  used  in  the  manufacture  of  bauxite  bricks  for 
furnace  linings.  The  purer  the  bauxite  used,  the  more  refrac- 
tory is  the  resulting  brick;  moreover,  the  addition  of  bauxite 
to  refractory  clays  not  only  increases  their  content  of  alumina 
but  also  their  refractoriness.  The  method  of  making  bauxite 
brick,  a  representative  analysis  of  them,  and  the  troubles  some- 
times encountered  in  their  use  where  set  forth  in  Mineral 
Resources  for  1913. 

Kenneth  Seaver^  has  discussed  the  use  of  alumina  in  making 
bauxite  brick.  The  two  kinds  of  brick  in  common  use,  made 
of  hydrous  oxide  of  aluminum,  contain  56  and  77  per  cent 
alumina,  percentages  which  represent  the  extreme  proportions 
of  alumina  of  value  in  this  industry.  The  characteristics  of 
these  two  kinds  of  brick  are  quite  different.  The  brick  con- 
taining 56  per  cent  alumina  is  used  as  a  fire-clay  brick,  but  it 
will  withstand  higher  heat.  The  brick  containing  77  per  cent 
alumina  has  been  used  as  a  substitute  for  magnesia  brick,  com- 


1  Am.  In»t,  Min.  Eng.,  December.  1916,  pp.  2506-2606. 
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monly  called  magnesite  brick,  for  open-hearth  and  similar 
work.  It  has  given  excellent  results.  Under  normal  condi- 
tions it  probably  can  not  be  produced  as  cheaply  as  magnesite 
brick. 

An  instance  is  cited  where  bauxite  brick  were  used  in  the 
port  end  of  the  furnace,  forming  a  bulkhead  for  that  particular 
open-hearth  furnace  for  365  heats,  at  the  end  of  which  time  a 
new  roof  was  installed.  The  opposite  port,  in  which  mangesia 
brick  were  used,  was  found  in  worse  condition.  There  seem 
to  be  great  possibilities  connected  with  the  use  of  alumina 
brick. 

4.  Bauxite  is  used  on  a  large  scale  at  Niagara  Falls  in  the 
manufacture  of  the  artificial  abrasive  alundum.  This  abrasive 
is  made  in  the  electric  furnace  by  fusing  calcined  bauxite.  It 
is  high  in  crystalline  aluminum  oxide  and  virtuially  amounts  to 
a  form  of  artificial  corundum.  The  quality  of  the  product  is 
under  complete  control  and  can  be  duplicated  with  ease  for  use 
in  the  various  abrasive  processes,  a  factor  of  great  importance 
in  any  successful  abrasive  industry.  Alundum  is  particularly 
efficient  in  the  grinding  of  steel. 

5.  The  application  of  bauxite  in  the  manufacture  of  calcium 
aluminate  to  give  a  quick  set  to  plasters  is  discussed  in  Mineral 
Resources  for  1911.^ 


ALUMINUM. 
W.  C.  Phalen. 


Production  and  Consumption. 

THE  United  States  leads  the  nations  in  the  production  of 
metallic  aluminum,  and  the  marked  increase  in  production 
in  the  United  States  is  well  illustrated  by  the  figures  given  in 
the  accompanying  table.  These  figures  give  production  to  1903 
and  consumption  of  the  metal  since  that  year. 


2  Phalen,  W.  C,  Bauxite  and  aluminum ;  U.  S.  Geol.  Survey  Mineral  Reaourccfl, 
1911,  pt.  1,  p.  981.  1912. 
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Aluminum  produced  or  consumed  in  the  United  States,  1885-1915, 

in  pounds. 


1886 

1886 

1887 

1888 

1890 

1891 

1892 

1894 

1896 


288 
...  8.000 
...  18,000 
...  19,000 
...  47,468 
...  61,281 
...160,000 
...269,886 
...888.629 
...660,000 
...920,000 


1896 —  1.800,000 

1897 4,000,000 

1898 6,200,000 

1899 6,600,000 

1900 7,160,000 

1901 7,160,000 

1902 7,800,000 

1908 7,600,000 

1904 •8,600,000 

1906 •11.847,000 

1906 •14,910,000 


1907. 
1908. 
1909. 
1910. 
1911. 
1912. 
1918. 
1914. 
1916. 


.•17.211,000 
.•11,162,000 
.•84,210.000 
.•^7,784,000 
.•46,126,000 
.•66.607,000 
.•72,879,000 
-•79,129,000 
.•99,806,000 

666,672.646 


•Consumption.  The  figures  for  1916  do  not  include  the  weisrhts  of  imported  leaf 
aluminum,  valued  at  $1.294 ;  tahle,  kitchen,  and  hospital  utensils,  and  other  simi- 
lar  hollow  ware^  valued  at  $82,486 ;  wire,  valued  at  $89,021 ;  and  "All  oUier  manu- 
factures" of  aluminum,  valued  at  $42,088. 

# 

The  secondary  aluminum  produced  in  1915  was  5,700  short 
tons;  the  recovered  aluminum  contained  in  alloys  was  2,800 
short  tons. 


Uses  of  Aluminum. 

The  rapid  increase  in  consumption  of  metallic  aluminum 
shows  that  the  metal  is  gaining  in  favor  on  account  of  several 
of  its  inherent  qualities,  among  which  are  lightness,  compara- 
tive toughness,  durability,  and  resistance  to  chemical  corrosion. 
The  fact  that  aluminum  has  been  successfully  soldered  and 
welded  enables  it  to  take  its  place  among  the  most  useful  of 
the  metals.  The  outlook  for  metallic  aluminum  in  the  future 
is  exceedingly  bright. 

Improvement  in  foundry  methods  for  casting  metallic  alumi- 
num, the  result  of  long  experience  and  of  increased  knowledge 
of  suitable  alloys,  has  made  it  possible  for  metallic  aluminum 
to  compete  both  with  other  sheet  metals  and  with  wood  in  the 
manufacture  of  automobile  bodies.  Large  sections  of  alumi- 
num castings  are  now  in  use  in  making  touring  cars  and  the 
inclosed  bodies  of  certain  other  motor  cars,  which  was  not 
practicable  10  years  ago.  Cast  aluminum  is  now  also  used  for 
making  automobile  dashes.  The  advantages  of  aluminum  con- 
struction are  that  bodies  made  of  it  are  lighter  than  those  made 
of  other  sheet  metal  and  have  a  rigid  surface  which  will  not 
dent  easily  when  handled.    They  are  also  safer  in  case  of  acci- 
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dent  The  aluminum  surface  retains  paint  well,  and  the  in- 
creased rigidity  makes  the  car  more  durable. 

The  applications  of  metallic  aluminum  during  the  war  in 
Europe  have  been  many,  and  consequently  the  demand  for  it 
has  been  great.  Duralumin,  an  alloy  of  aluminum  containing 
3  per  cent  of  copper  and  1  per  cent  of  magnesium,  has  been 
extensively  used  in  the  manufacture  of  cartridges  for  rifles, 
shells,  helmets,  grenades,  and,  with  soft  iron,  of  shell  fuses.  In 
France  its  use  in  cartridges  is  said  to  have  been  abandoned, 
but  there  has  been  a  great  demand  for  it  everywhere  for  camp 
equipment  and  in  the  construction  of  air  craft  of  all  kinds.  In 
the  United  States  its  use  in  the  manufacture  of  automobiles, 
air  ships,  and  miscellaneous  war  supplies  has  been  very  great. 

During  the  last  few  years  steel-reinforced  aluminum  cables 
have  come  into  use  for  overhead  power  lines.  In  the  cable  the 
aluminum  wires  are  laid  over  a  core  of  high-tensile  steel,  which 
bears  the  greater  part  of  the  strain  when  the  cable  is  erected. 
The  price  of  aluminum  having  become  so  high,  it  is  reported 
that  certain  transmission  lines  in  the  United  States  have 
actually  been  replaced  by  copper  wire  with  substantial  financial 
gain.  Reported  thefts  of  aluminum  wire  attest  the  present 
value  of  the  metal. 

The  uses  of  aluminum  dust  or  powder  have  been  mentioned 
in  preceding  reports.  The  powder  is  of  value  in  metallurgy 
as  a  precipitant  of  the  precious  metals  in  the  cyanide  process. 
It  is  also  used  as  a  reducing  agent,  as  in  the  Goldschmidt 
thermit  process  of  welding.  It  is  a  constituent  of  bronze  pow- 
der in  the  preparation  of  aluminum  paint.  One  of  the  most 
interesting  uses  of  aluminum  dust  at  the  present  time  is  in  the 
manufacture  of  explosives.  Aluminum  dust  mixed  with  am- 
monium nitrate  produces  an  explosive  called  "ammonal"  that 
has  given  good  results  in  mining  and  in  shells.  It  has  the 
advantage  of  being  insensitive,  is  very  stable,  and  is  found  to 
remain  in  good  order  for  long  periods. 

Process  of  Producing  Metallic  Aluminum. 

Greenville  Mellen  has  patented  a  process  for  extracting 
aluminum  from  clay,  kaolin,  or  aluminum  silicates  in  general, 
which  is  as  follows:  The  clay  is  fused  with  sodium  sulphate 
in  the  presence  of  sulphuric  acid,  or  with  its  equivalent  of  acid 
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sodium  sulphate,  in  such  proportion  as  to  form  aluminum 
sulphate  and  free  silica.  The  fusion  product  after  cooling  is  dis- 
solved in  water,  filtered,  and  treated  with  sodium  fluoride.  The 
aluminum  fluoride  which  separates  is  fused  with  common  salt 
and  is  electrolyzed. 

Interesting  and  instructive  accounts  of  aluminum  alloys, 
aluminum  solder,  and  the  production  of  aluminum  salts  may 
be  seen  in  Part  I  of  the  Mineral  Resources  of  the  United 
States  for  1915,  by  W.  C.  Phalen  of  the  U.  S.  Geological  Sur- 
vey. 


CEMENT. 


Eugene  A.  Smith. 

E.    F.    BUBCHABD. 

DURING  the  past  seven  years  only  one  establishment  in 
Alabama  has  been  engaged  in  the  manufacture  of  slag 
cement,  using  the  material  from  the  furnaces  about  Birming- 
ham. The  production  is  included  in  the  returns  for  Portland 
cement  and  cannot  be  given  separately. 

Portland  Cemknt. 

Resources. 

Alabama  contains  large  supplies  of  limestone,  chalk,  clay 
and  shale  well  adapted  to  Portland  Cement  manufacture,  and 
widely  distributed  throughout  the  State.  Coal  and  labor  are 
abundant  and  cheap,  transportation  facilities  are  excellent,  and 
many  of  the  best  limestone  and  chalk  localities  are  situated  on 
navigable  rivers,  giving  ready  access  and  cheap  water  trans- 
portation to  Galveston,  New  Orleans,  Mobile,  Charleston,  and 
other  ports  of  the  Gulf  and  Atlantic  Coasts.  This  advantage 
of  location  was  immensely  increased  with  the  opening  of  the 
Panama  Canal  for  cement  plants  located  in  Alabama  are  more 
than  a  thousand  miles  nearer  to  the  Isthmus  than  their  nearest 
possible  competitors. 

The  limestones  and  shales  of  the  northern  part  of  the  State 
lie  so  close  to  each  other,  and  above  all  so  close  to  the  great 
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coal  mines  which  must  supply  the  fuel,  that  the  establishment 
of  Portland  Cement  plants  near  the  coal  mines  would  give  to 
this  industry  in  Alabama  the  same  advantages  which  the  prox- 
imity of  the  iron  ore,  the  coal,  and  the  stone  has  given  to  the 
iron  industry,  and  which  has  placed  our  State  beyond  competi- 
tion. 

As  a  Portland  cement  mixture,  ready  for  burning,  consists 
approximately  of  75  per  cent  lime  carbonate  and  25  per  cent 
of  clayey  matter,  the  material  furnishing  the  lime  carbonate 
is  necessarily  of  more  economic  importance  than  that  from 
which  the  silica  and  alumina  are  derived.  In  consequence,  a 
Portland  cement  plant  is  usually  located  in  the  immediate 
vicinity  of  a  suitable  limestone,  while  the  clay  or  shale  required 
to  complete  the  mixture  may  be  brought  some  distance. 

The  limestone  formations  in  North  Alabama  which  can 
supply  the  stone  adapted  for  use  in  cement  manufacture  are  the 
Trenton  or  Pelham  limestone  and  the  Bangor  or  Subcarboni- 
ferous.  In  close  proximity  to  both  these  limestone  formations 
are  the  shales  of  the  Clinton,  Subcarboniferous  and  Coal  Meas- 
ures. 

At  the  present  time  there  are  two  cement  plants  in  North 
Alabama,  namely,  the  Standard  Portland  Cement  Co.,  located 
at  Leeds  in  Jefferson  County,  and  the  Coosa  Portland  Cement 
Co.,  located  at  Ragland  in  St.  Clair  County.  Both  of  these 
plants  make  use  of  the  hard  Trenton  limestone,  and  the  Stand- 
ard Cement  Co.,  according  to  Burchard  of  the  U.  S.  Geological 
Survey,  uses  the  shale  of  the  Clinton  formation  whilst  the  Rag- 
land  Company  makes  use  of  the  shales  of  the  Coal  Measures. 
Up  to  the  present  time  no  establishment  is  utilizing  the  Bangor 
limestone. 

In  Middle  Alabama  the  soft,  chalky  Cretaceous  limestone  of 
the  Selma  Chalk,  is  the  material  utilized  by  the  Alabama  Port- 
land Cement  Co.,  at  Spocari,  near  Demopolis.  The  same  Com- 
pany makes  use  of  residual  clays  overlying  and  derived  from 
the  weathering  of  the  Selma  Chalk.  During  1915  there  was 
no  production  from  the  Demopolis  plant. 

In  Southern  Alabama  the  St.  Stephens  limestone  outcropping 
«ast  and  west  across  the  State,  furnishes  excellent  material  for 
Portland  Cement  manufacture,  using  either  residual  clays 
from  decomposition  of  the  limestone,  or  the  clays  of  the  Grand 
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Gulf  formation  which  are  almost  everywhere  in  close  proximity 
to  the  limestone.* 

PuzzoLAN  Cement. 

Puzzolan  or  slag-lime  cement  was  shipped  during  1915  from 
plants  at  North  Birmingham,  Ala.,  Struthers,  Ohio,  and  Sha- 
ron, Pa.  The  output  in  1915  was  42,678  barrels,  valued  at 
$39,801,  compared  with  68,311  barrels, '  valued  at  $63,358,  in 
1914.  This  represents  a  decrease  in  quantity  of  25,633  barrels, 
or  nearly  38  per  cent  and  in  value  of  $23,557,  or  more  than  37 
per  cent.  The  average  price  per  barrel  of  Puzzolan  cement  in 
1915  was  about  93.3  cents,  compared  with  92.6  cents  in  1914, 
an  increase  of  0.7  cent  a  barrel.  The  price  of  this  cement, 
therefore,  increased  slightly  in  1915,  and  was  7.3  cents  higher 
than  that  of  Portland  cement.  Puzzolan  cement  should  com- 
mand a  good  average  price,  for  a  considerable  proportion  of  it 
is  of  light  color,  and  nonstaining  properties  are  claimed  for  it 
by  the  manufacturers. 

The  following  table  summarizes  the  number  of  active  plants 
and  the  production  of  puzzolan  cement  produced  during  the 
last  five  years.  Since  1912,  inclusive,  the  quantities  repre- 
sent marketed  production  or  shipments. 


Statistics  of  the  puzzolan  cement  industry ,  1911-1915. 


1911 

1912 

1918 

1914 

1916 

Number  of  plants   reporting 
production : 

Alabama 

New    Yorkf 

Ohio    ~. 

Pennsylvania 

1 
1 
1 

1 

1 

1 
1 

4 

8 

PnMluction    in    barrels 

98.280 
$77,786 

91.864 
$77,868 

107.818 
$97,668 

68.811 
$63,868 

42.678 

Total    value — — — 

$89,801 

flncludes  production  of  Collos  cement,  1911-1914. 

*Since  recent  investigations  (quoted  by  Burchard).  have  shown  that  limestones 
containing  as  much  as  10  per  cent  of  maKnesia.  (MsO).  may  be  used  in  the  man- 
ufacture  of  Portland  cement,  without  detriment  to  the  quality  of  the  cement,  the 
quantity  of  limestone  in  Alabama  suitable  for  this  manufacture  b  very  greatly 
increased,  over  former  estimates. — E.  A.  S. 
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Owing  to  the  fact  that  there  was  in  Alabama  in  1915  only 
one  producer  of  puzzolan  cement,  and  not  more  than  two  oper- 
ating plants  in  the  Portland  cement  industry,  it  is  necessary 
to  combine  the  productions  of  the  two  industries  in  order  to 
avoid  publishing  figures  which  were  given  to  the  survey  in 
confidence.  The  tabular  results  of  such  a  combination  are, 
however,  necessarily  inconsistent  and  not  to  be  taken  too  liter- 
ally, since  the  weights  per  barrel  of  the  two  kinds  of  cement 
vary. 

The  total  quantity  of  Portland  and  puzzolan  cement  shipped 
to  market  in  Alabama  in  1915,  was  1,114,386  barrels,  valued  at 
$891,473,  as  compared  with  777,698  barrels  in  1914,  valued  at 
$746,555,  or  an  increase  in  quantity  of  336,788  barrels  or 
43.31  per  cent,  and  an  increase  in  value  of  $144,918  or  19.41  ' 
per  cent. 

Below  are  presented  in  tabular  form  the  foregoing  figures : 

Quantity  and  value  of  Portland  and  puzzolan  cement  marketed  in 

AUibama  in  1914  and  1915. 


No.  of 
Producers 

Quantity 
(Bbls.) 

Value. 

Per  cent  of   Increase    

8 
8 

777,698 
1,114,886 
•866,788 
48.81 

$746,666 
891,478 
144,918 
19.41 

In  "Mineral  Resources  of  the  United  States,  for  1915.  Part 
II,  (pages  189-212),"  the  reader,  who  is  interested  in  the  sub- 
ject, will  find  a  very  complete  presentation  of  the  cement  indus- 
tries of  the  United  States,  by  Mr.  E.  F.  Burchard  of  the  U.  S. 
Geological  Survey. 


Recovery  oi?  Potash  From  Portland  Cement  Materials. 

The  collection  or  elimination  of  dust  in  the  cement  plant  is 
one  of  the  most  important  problems  ih  cement  manufacture  at 
present,  and  incidental  to  the  study  of  this  problem  the  year 
1915  witnessed  an  awakening  of  interest  on  the  part  of  several 
cement  companies  to  the  possibility  of  recovering  potash  as  a 
by-product  in  cement  manufacture.  The  pioneer  in  this  field 
was  the  Riverside  Portland  Cement  Co.,  the  plant  of  which  is  at 
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Riverside,  Cal.  The  operations  at  this  plant  have  been  men- 
tioned by  W.  C.  Phalen  in  recent  chapters  of  Mineral  Re- 
sources on  potash  salts.  The  early  efforts  of  the  Riverside 
company,  which  employs  the  Cottrell  electrical  precipitation 
process,^  were  directed  rather  toward  precipitating  waste  dust 
than  toward  recovering  potash,  but  the  company  soon  discov- 
ered that,  although  the  raw  mix  contained  only  about  0.2 
per  cent  of  potash,  the  dust  contained  potash  in  considerable 
quantities  and  a  large  portion  of  it  is  now  being  recovered. 
Since  the  supply  of  potash  from  Germany  has  been  cut  off  the 
Riverside  company  has  contracted  for  the  sale  of  its  potash  at 
prices  that  yielded  large  returns  on  the  investment  for  the  dust- 
collecting  equipment.  The  Western  Precipitation  Co.,  of  Los 
Angeles,  Cal.,  controls  the  license  for  all  applications  of  the 
Cottrell  precipitation  process  to  cement  manufacture. 

The  abnormally  high  prices  for  potash  that  have  prevailed 
since  the  shortage  b.egan  to  be  felt  have,  of  course,  stimulated 
many  and  diverse  efforts  to  discover  or  devise  a  domestic 
source  of  potash,  and  the  first  plant  in  the  East  to  follow  the 
lead  of  the  Riverside  plant  is  that  of  the  Security  Cement  & 
Lime  Co.,  at  Security,  near  Hagerstown,  Md.,  where  in  May, 
1916,  the  company's  potash-recovery  plant  was  rapidly  nearing 
completion. 


CLAY  AND  CLAY  PRODUCTS. 


Clay. 
Jeffebson  Middleton  and  Eugene  A.  Smith. 

CLAY  available  for  the  manufacture  of  clay  products  is  one 
of  the  most  widely  distributed  of  our  minerals.  Hence 
there  are  clay-working  plants  scattered  over  every  State  and 
Territory  in  the  Union.'  Miners  of  the  low-grade  clays  are 
usually  also  the  manufacturers,  but  as  the  higher  grades  of 
ware  are  reached,  the  rule  is  that  fewer  and  fewer  manufac- 
turers are  also  miners,  until  in  the  highest  grades  of  ware  the 


1  For  details  of  this  process  see  Schmidtp  W.  A.,  Cottrell  processes  of  dectrical 
precipitation:  Canadian  Min.  Inst.  Trans.,  vol.  18,  pp.  110-118,  1916. 
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rule  is  that  the  manufacturer  buys  and  does  not  mine  the  clay 
he  uses.  The  figures  given  in  the  following  tables  represent 
clay  that  is  mined  and  not  manufactured  by  the  miner,  but  is 
sold  as  clay.  The  clay  thus  sold  is  small  in  quantity  compared 
with  the  total  production  and  includes  mainly  clay  used  for 
high-grade  pottery  and  tile,  for  paper  making,  and  for  refrac- 
tory products. 

The  total  amount  of  clay  mined  in  Alabama  and  sold  as  such 
in  1915  was  31,870  short  tons,  valued  at  $35,232.  This  was  an 
increase  in  quantity  of  3,897  tons,  or  13.93  per  cent,  and  of 
$625,  or  1.81  per  cent  in  value  as  compared  with  1914. 

Below  is  a  table  giving  the  production  and  value  of  clay 
mined  and  sold  in  Alabama  from  1908  to  1915  inclusive,  and  a 
comparison  of  the  production  of  1914  and  1915 : 


Production  of  clay  in  Alabama  from  1908  to  1915  inclusive,  and  a 
comparison  of  the  production  in  1914  and  1915. 


.    Fireclay 

Miscellaneous  Clay. 

Total. 

YEAR 

Quantity 
Short  Tons 

Value. 

Quantity 
Short  Tons 

Value. 

Quantity 
Short  Tons 

Value. 

1908     

1909     

1910     

1911     

1912        

1918     

1914     

« 
68,289 
46487 
64.482 
86,208 
88,662 
49,901 
27,978 
81,620 
8,647 
12.68 

$48,988 
86.846 
82,896 
29,909 
81,414 
68,269 
84,607 
84,882 
276 
0.79 

24,000 
18,271 
20,600 

4,600 

• 

112,000 
6,687 
6,660 

2,000 

• 

•*••«  ••••■  •  ■  ■■■■■■■  ■ 

• 

92,289 
68,408 
76,082 
86,208 
48,062 
49,901 
27,978 
81,870 
8,897 
18.98 

$60,988 
40,982 
88,046 
29,909 
88,414 
68,419 
84.607 

1916     

Increase     

Pereentage    .... 

• 

86,282 
626 

1.81 

In  1914  the  average  value  of  Alabama  fire  clay  was  $1.23 
per  short  ton,  and  the  value  of  the  Alabama  product  was  1.61f 
per  cent  of  the  total  value  of  the  fire  clay  produced  in  the 
United  States.  In  1915  the  average  value  of  the  fire  clay  of 
Alabama  was  $1.11  per  short  ton,  and  the  value  of  fire  clay 
production  of  the  State  was  1.48  per  cent  of  the  total  value  of 
the  United  States  production. 


•Not  divulffed  but  included  in  totaL 

tThis  was  by  mistake  ffiven  at  0.92  in  the  1914  Statistical  Report.— E.  A.  S. 
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Clay  Products. 

The  clay  products  of  Alabama  in  1915  were  valued  at  $1, 
193,022— brick  and  tile,  $1,177,725;  pottery,  $15,297— a  de- 
crease of  $381,001.  Its  principal  clay  product  was  common 
brick,  valued  at  $382,092,  or  32  per  cent  of  the  State  total,  a 
decrease  of  $256,754  from  1914.  The  quantity  of  common 
brick  reported  for  1915  was  70,681,000  brick,  a  decrease  of 
40,050,000  brick.  Common  brick  was  closely  followed  by 
vitrified  brick  or  block,  valued  at  $374,387,  an  increase  of 
$125,862.  The  quantity  of  vitrified  brick  marketed  in  1915 
was  29,018,000  brick,  an  increase  of  10,339,000  brick  or  block, 
Alabama  ranked  twenty-fourth  in  1915  among  the  States  in 
value  of  clay  products,  and  65  operators  reported  sales. 

Jefferson  County  was  the  principal  clay-working  county,  and 
reported  a  production  valued  at  $815,338,  or  68  per  cent  of  the 
State's  total  value  in  1915,  a  decrease  of  $213,797.  Nearly  all 
of  the  fire  brick  produced  in  the  State  comes  from  Jefferson 
County.  Jefferson  County  is  also  the  only  producer  of  vitrified 
brick  or  block.  The  principal  producing  counties  of  common 
brick,  named  in  the  order  of  the  value  of  output,  were:  Jef- 
ferson, Montgomery,  Russell,  and  Talladega. 
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Brick  and  Tile. 

The  total  production  of  common  brick  in  Alabama  in  1915 
was  70,681  M,  valued  at  $382,092.  This  as  compared  with  the 
1914  production  was  a  decrease  of  40,040  M,  or  36.16  per  cent, 
and  a  decrease  in  value  of  $256,574  or  40.18  per  cent. 

In  the  case  of  vitrified  brick  there  was  an  increase  of  10,339 
M,  in  quantity,  or  55.35  per  cent,  and  an  increase  in  value  of 
$125,862  or  50.64  per  cent. 

There  was  a  decrease  in  the  quantity  of  fire  brick  of  1,391  M, 
or  15.95  per  cent,  and  in  the  value  of  $21,486  or  12.86  per  cent. 

The  following  tables  give  a  review  of  the  brick  and  tile 
industry  of  Alabama  for  the  years  1914  and  1915 : 

Production  of  bnck  and  tile  in  Alabama  in  1915,  not  including 

pottery  products. 


Kinds. 

1   Per  Cent  of 

Per  Cent 
of  Total 

Quantity                           Av.  price 
Thousands        Value.          per  M. 

TotalValue  of      U.  S. 
Brick  andTilcj    Value. 

Common    brick     

70,681 

29,018 

6,816 

$882,092 

874,887 

68,212 

9,880 

62,114 

146,686 

^146,066 

16.41 
12.90 
10.01 

82.44 
81.79 

4.94 
.79 

6.27 
12.86 
12.40 

.91 

Vitrified    brick     

8.06 

Front    brick    

.61 

Drain   tile    

.16 

Fire    prooflns:     

.81 

Fire    brick     

7,880 

19.86 

.77 

MiBcellaneous    

8.98 

_  81.177.726 

100.00 

0.94 

' 

^Includes  sewer  pipe,  stove  lining,  silica  brick,  etc 


Brick  and  tile  production  in  191^  and  1915  compared. 


Kind. 


1914 


> 


1916 


> 


>  t: 

<  0^ 


O 


4( 

9 


ha 


e 

I 


Common  brick 
Vitrified  brick 
Front    brick 

Drain    tile    

Fire    proofinir 

Fire    brick    

Miscellaneous 


•110,781 

18,679 

* 


8,721 


$688,666 
248.626 

6,888 

167,021 
t496.481 


$  6.77 

18.81 

•11.42 


19.16 


70,681 

29,018 

6,816 


7.880 


$882,092 

874.887 

68.212 

9.880 

62,114 

146.636 

tl46.065 


$  6.41 
12.90 
10.01 


19.86 


—266,674 
+126,862 


+     2,492 


—  21,486 


40.18 
60.64 


86.40 


12.86 


•Included  in  Miscellaneous.     fSewer  pipe,  stove  Hninx,  silica  brick,  etc. 
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Potteries. 

The  pottery  industry  of  Alabama  is  of  relatively  small  impor- 
tance, as  only  the  commoner  and  coarser  grades  of  ware  are 
produced  and  most  of  this  for  local  trade  only. 

Production  was  reported  in  1915  by  13  firms ;  the  same  as  in 
1914.  The  output  was  valued  at  $15,297,  a  decrease  of  $1,245 
or  7.53  per  cent.  The  products  consisted  of  red  earthen  ware 
and  stone  ware  only.  The  rank  of  Alabama  in  this  industry 
for  1915,  as  for  1914,  was  19. 

Value  of  pottery  products  in  1915. 


Kind. 


Value. 


Red   earthenware   - 

Stoneware  and  Sockintrham  ware, 

Total 


$6,741 
8,556 


$16,297 


j  Percentage  of 

Total  Ala- 
bama Pottery 
Products. 


•  Percent- 
age of 

TotalU.S. 
Value. 


44.06 
66.94 


100.00 


0.68 
0.87 


.04 


Comparison  of  pottery  products  in  191.)  and  1915. 


1 

Kind. 

1914 

1916 

Increase+ 

or 
Decrease — 

Percent- 
age. 

Red    Elarthenware    ~ ......^ 

Stoneware  and  Roekinsham   ware 

$  4,800 
11,742 

$  6,741 
8,556 

+$1,941 
—  8,186 

40.44 
27.18 

Total - 

$16,542 

$15,297 

—$1,245 

7.58 
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COAL. 


E.  W.  PABKEB  AND  G.   E.  LeSHEB. 

Introductory. 

THE  great  Appalachian  coal  region  which  furnishes  over 
two-thirds  of  the  coal  production  of  the  United  States 
and  which  extends  from  Ohio  arid  Pennsylvania  on  the  north 
in  a  gradually  narrowing  belt  through  eastern  Kentucky  and 
Tennessee  has  its  southern  terminus  in  a  considerably  broad- 
ened area  that  occupies  a  large  part  of  the  northern  half  of 
Alabama.  The  coal-bearing  formations  of  Alabama  underlie 
about  8,400  square  miles  and  are  divided  into  four  distinct 
basins,  the  Coosa,  the  Cahaba,  and  the  Warrior,  named  from 
the  rivers  which  drain  them,  and  the  Plateau,  which  includes 
Blount,  Lookout,  and  Sand  or  Raccoon  Mountains.  By  far  the 
most  important  basin  in  area  and  in  production  is  the  Warrior, 
which  includes  all  of  Walker  County,  most  of  Jefferson,  Tusca- 
loosa, and  Fayette  counties,  and  smaller  parts  of  Blount,  Cull- 
man, Winston  and  Marion  counties.  The  area  known  to  con- 
tain coal  is  approximately  4,000  square  miles,  or  one-half  the 
total  coal  area  of  the  State,  and  contributes  about  81  per  cent 
of  the  total  production. 

There  are  several  distinct  coal  groups  in  the  basin,  the  most 
important  of  which  are  the  Brookwood,  the  Pratt,  and  the 
Mary  Lee,  designated  by  the  names  of  their  principal  beds. 
The  Mary  Lee  group  includes  the  Blue. Creek,  the  Jagger,  and 
the  Newcastle  beds,  most  of  which  are  mined  in  places.  The 
Brookwood,  the  Pratt,  and  the  Mary  Lee  produce  most  of  the 
coking  coal  mined  in  the  State,  and  more  than  half  of  all  of  the 
coal  mined  in  the  district. 

The  Cahaba  Basin,  second  in  importance,  is  a  long  narrow 
syncline,  68  miles  long  and  about  6  miles  wide,  southeast  of  the 
Warrior,  and  occupies  parts  of  St.  Clair,  Jefferson,  Shelby,  and 
Bibb  counties.  There  are  many  workable  beds,  and  the  total 
quantity  of  coal  in  the  basin  is  large.  The  production  is  some- 
thing over  18  per  cent  of  the  total  for  the  State. 
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The  Coosa  Basin  is  a  deep  syncline  east  of  the  Cahaba  and 
parallel  with  it,  extending  across  Shelby  and  St.  Clair  counties. 
It  is  also  long  and  narrow,  60  miles  long  by  6  miles  wide.  It 
has  not  been  thoroughly  explored,  but  in  different  parts  of  the 
area  from  two  to  twelve  beds,  3  or  more  feet  in  thickness,  have 
been  reported. 

The  Plateau  field  embraces  parts  of  Blount,  Etowah,  Dc- 
Kalb,  Cherokee,  Marshall,  and  Jackson  counties,  and  although 
it  has  an  area  underlain  by  coal  four  times  that  of  the  Cahaba 
and  the  Coosa  combined,  the  resources  in  Alabama  are  com- 
paratively small.  There  are  four  to  six  beds  locally  workable. 
So  far  as  known,  the  earliest  record  of  the  existence  of  coal  in 
Alabama  was  made  in  1834.  The  first  statement  of  production 
in  the  State  is  contained  in  the  United  States  census  report  for 
1840,  in  which  year  the  production  is  given  as  946  tons.  The 
census  report  for  1850  does  not  mention  any  coal  production 
for  the  State,  and  the  next  authentic  record  is  contained  in  the 
census  statistics  of  1860,  when  Alabama  is  credited  with  an 
output  of  10,200  short  tons.  The  mines  of  Alabama  were  prob- 
ably worked  to  a  considerable  extent  during  the  Civil  War, 
but  there  are  no  records  of  the  actual  production  until  1870, 
for  which  year  the  United  Stated  census  reports  a  production  of 
11,000  tons.  Ten  years  later  the  production  had  increased  to 
323,972  short  tons,  but  the  development  of  the  present  great 
industry  really  began  in  1881  and  1882,  when  attention  was 
directed  to  the  large  iron  deposits  near  the  city  of  Birmingham 
and  thus  the  great  "boom"  of  that  city  and  vicinity  was  inaugu- 
rated. By  1885  the  coal  production  of  the  State  had  increased 
to  nearly  2,500,000  tons.  Then  followed  a  period  of  relapse 
and  liquidation,  which  lasted  two  years,  after  which  business 
settled  down  to  a  conservative  and  rational  basis  and  has  since 
developed  steadily.  In  1902  the  coal  production  of  the  State 
reached  a  total  of  more  than  10,000,000  tons,  and  reached  the 
maximum  of  17,678,522  tons  in  1913,  since  which  time  there 
has  been  a  decrease. 

Production. 

Total  production  in  1915,  14,927,937  net  tons;  spot  value, 
$19,066,043.  This  represents  a  decrease  of  665,485  tons,  or  4 
per  cent,  in  quantity  and  of  $1,783,876,  or  9  per  cent,  in  value 
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compared  with  1914.  During  the  early  part  of  the  year  many 
of  the  Alabama  operators,  less  hopeful  than  the  others,  con- 
tracted for  the  sale  of  their  output  at  lower  prices  than  previ- 
ously, with  the  result  that  the  average  value  for  the  year  de- 
creased from  $1.34  per  ton  in  1914  4o  $1.28  in  1915.  The  num- 
ber of  men  employed  decreased  from  24,042  in  1914  to  22,591 
in  1915  and  the  average  number  of  days  worked  per  man  from 
226  to  223.  There  was,  however,  no  shortage  of  labor  during 
the  year. 

The  demand  for  Alabama  coal  was  very  light  during  the  first 
half  of,  1915  and  many  mines  were  shut  down.  In  August, 
however,  marked  industrial  activity  began,  and  the  general 
resumption  of  operations  by  practically  all  the  Alabama  iron 
furnaces  was  a  large  factor  in  increasing  the  rate  of  production 
of  coal  toward  the  end  of  the  year.  Railroad  and  industrial 
activities  were  nevertheless  below  normal  throughout  the  year, 
and  the  total  output  of  coal  was  less  than  in  any  other  period 
since  1909.  In  ordinary  times  Alabama  supplies  a  large  quan- 
tity of  coal  for  steamship  bunkers  at  Pensacola,  Mobile,  Gulf- 
port,  and  New  Orleans;  but  since  the  European  war  began 
there  has  been  little  call  for  coal  for  that  purpose  at  those  ports. 
The  development  of  water  power  on  a  large  scale  in  Alabama 
has  also  cut  off  the  market  for  a  large  quantity  of  coal.  The 
opening  of  Warrior  River  to  navigation  was  expected  to  offer 
an  outlet  for  large  quantities  of  coal  to  New  Orleans  and 
Mobile  ports,  but  in  1915  there  was  no  demand  from  those 
sources  and  a  comparatively  small  quantity  of  Alabama  coal 
found  markets  over  that  waterway. 

The  statistics  of  the  production  of  coal  in  Alabama  in  1914 
and  1915  are  shown  in  the  following  tables: 
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Coal  produced  in  Alabama  in  1914  and  1915  {by  counties) 


1914 


County. 

Loaded  at  mines 
for  shipment  (net 
tons). 

Sold  to  local  trade 
and  used  by  em- 
pk>y  ees  ( net  tons ) . 

Used  at  mines  for 
steam  and  heat 
(net  tons). 

Made  into  coke  at 
mines  (net  tons). 

Total  quantity 
(net  tons); 

6 

9 

-a 

>• 

1 

Average  value 
per  ton. 

Number  of 
employees. 

Average  number 
of  days  worked. 

Bibb     ^ 

1,666.660 
147.640 
163.402 

6.616.079 
726,182 
467.466 
428,887 

8.087.667 
81.086 
78.496 

9.180 

1,800 

1,293 

46,627 

1,816 

8,916 

18,866 

61,284 

626 

1,704 

1,898 

100,006 

1,444 

2,214 

292,071 

24.640 

27,642 

69,662 

112,704 

68 

6,841 

1,674,846 

160,884 

166,909 

7,986,146 

762,688 

498,914 

868,899 

8,460,186 

81,618 

81,041 

1,898 

$  2,676,067 

188,286 

222,289 

10,486,662 

978,196 

927,442 

1,177,478 

4,124,868 

46,787 

119.496 

8,079 

$1.64 
1.26 
1.42 
1.82 
1.80 
1.86 
1.87 
1.20 
1.48 
1.47 
1.68 

$1.84 

2,986 

848 

279 

11,848 

896 

986 

1,491 

6,416 

101 

246 

242 

Bkrant    

168 

Etowah    

241 

Jefferson      

1,082.468 

286 

St.     Clair 

229 

Shelby      «.... 

289 

Tuscaloosa    

Walker    .^ 

867.696 
248,630 

226 
199 

Winston     

248 

Other    counties* 

187 

Small    mines 

18,146,864 

182,798 

626,082 

1,688,698 

16,698,422 

$20,849,919 

24,042 

226 

^Cullman,  Jackson,  and  Marion  counties. 


1916 


Bibb    

Blount 

Etowah    ^ 

Jefferson      

Marion    

St.    Clair. — 

Shdby    

Tuscaloosa    — 

Walker    

Winston 

Smfll    mines*  . 


1,420,689 

168,018 

178,688 

6,884,992 

62.668 

764,669 

660.694 

298,627 

2,886,694 

26.217 

1,000 


8,869 
1,021 
1,974 
829,466 
1,276 
2,959 
8,290 
9,646 

29,926 
870 

'  1,066 


106,686 

1,700 

1,811 

197,806 

4,962 

16,680 

86,628 

71,277 

99,960 

40 

200 


1,167,249 


408,187 
206,486 


1,684,684 

166.789 

177.868 

7.679,608 

68,890 

774,068 

689,412 

787,686 

8.221,966 

26.627 

2.266 


$2,098,181 

$1.86 

2,628 

226.716 

1.87 

868 

269.882 

1.46 

826 

9,668,886 

1.27 

10,129 

101.818 

1.47 

199 

946.446 

1.22 

786 

989.680 

1.68 

1,068 

963.910 

1.22 

1,834 

8.784.424 

1.17 

6,669 

88,919 

1.46 

80| 

8.481 

1.61 

20 

12,222,486 


889,289 


686,840 


1,780,872114,927,987 


I 


$19,066,048 


1.28 


22.691 


286 
189 
289 
286 
168 
262 
227 
209 
197 
191 
12 


228 


^Includes  Jackson  county. 


GEOLOGICAL  l^rRTET  OF  Af.ARAlfA 


In  the  followiiig  table  compaFative  statistics  are  given  cov- 
ering five  years'  annual  prodnctioD  of  coal  in  Alabama,  by 
counties.  The  three  counties  of  largest  production,  Bibb,  Jef- 
ferson, and  Walker,  were  all  below  the  average  for  the  5-year 
period.  In  fact,  both  Bibb  and  Jefferson  in  1915  had  the  low- 
est output  in  five  years.  Shelby  County  has  shown  consistent 
gains  each  year,  and  4  counties  out  of  11  recorded  increase  in 
1915. 

Coal  produced  in  AlahcmCf  1911-1915,  in  net  tans  {by  counties). 


Coostir. 

1911 

1912 

1918 

1914 

1916 

Increase  or 

decrease^ 

1916. 

Blhli 

CullnwB,    JftekMii, 
AHA    Mb  rioH  .>.^.— ».. 

##H#noii     ..•M«........«»~ 

Hi,    CUiir ^^ 

TtMCftloOBA       ^^... 

WiiMton    —'• 

1,688,197 
82,266 

(•) 

266,860 
7,776,890 

629,211 

468,089 

1,081.668 

8.108.696 

16,424 

•129.781 

16,021.421 
119,079.949 

1,781,885 
146,842 

181,506 

171,808 

8,174,849 

749,768 

496.949 

880,967| 

8,6^7.962 

18.780 

900 

1,911,026 
178,958 

128,616 

187,792 

9,028,884 

890,879 

497.669 

917,806 

8.967,268 

24,961 

880 

1*674,846 
150,884 

81,041 

156,909 

7,986.146 

752,688 

498,914 

858,899 

8,450,186 

81.618 

1.898 

1,584,584 
165,789 

170,290 

177,868 

7,579,508 

774,068 

689,412 

787,686 

8,221,956 

26.627 

866 

—  140,812 
+          15,855 

—  10.751 
+          20,469 

—  856,642 
+          21,470 
+          90,498 

—  71.818 

—  228,280 

—  4,991 

—  1,028 

Total    

16.100.600 
$20,829,262 

17.678.622 
$28,088,724 

16,698.422 
$20,849,919 

14,927,987 
$19,066,048 

—       665,486 

Total    value 

—  $1,788,876 

•Small  inlnw  include  Cullman,  Jackson,  and  Marion  counties. 
tNo  production  in  Cullman  county. 


The  statistics  of  production  in  Alabama  from  1840  to  the 
close  of  1916  are  shown  in  the  following  table: 
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Production  of  coal  in  Alahamu  from  1840  to  1915  in  short  tons. 


Y«ar 

Quantity 

T«Mr 

Quantity 

Year 

Quantity 

Y«ar 

Quantity 

1840 

946 

1860 

10,200 

1880 

828,972 

1900 

8,894,275 

1841 

1,000 

1861 

10,000 

XOwX  •«•••• 

420,000 

1901. 

9^99,052 

1842 

1,000 

1862 

12,600 

1882 

896,000 

1902  .. 

10,854,670 

1848 

1,200 

1868 

16,000 

1888 

1,668,000 

1908 

11,664,824 

1844 

1,200 

1864 

16,000 

1884 

8,240,000 

1904 

11,262,046 

1848 

1,600 

AovO  ....«• 

12,000 

1886  ... 

2,492,000 

1906 

11,866,069 

A  v40«*  •««••• 

1,600 

1866 

12,000 

1886 

1,800,000 

1906 

18,107,968 

1847 

2,000 

1867 

10,000 

1887 

1,960,000 

1907 

14,260,464 

1848 

2,000 

XOwO  •••.•« 

10,000 

Xooo*«***> 

2,900,000 

iyuo..M.. 

11,604,698 

1849 

8,600 

1869 

10,000 

1889 

8,672,988 

1909 

18,708,450 

1860 

2,600 

1870.. 

11,000 

1890 

4,090,409 

1910 

16,111,462 

1861 

8.000 

1871 

16,000 

1891 

4,769,781 

1911 

16,021,421 

1862 

8,000 

1872 

16,800 

1892 

6,629,812 

1912 

16,100.600 

1868 

4,000 

1878 — 

44,800 

1898 

6,186,985 

1918 

17,678,622 

X09V««>  ..-M 

4,600 

1874...... 

60,400 

lolM ...... 

4,897,178 

1914 

15,698^422 

1866 

6,000 

1876...... 

67,200 

1896...... 

6,698,776 

1915 

14,927,987 

1866 

1867 

6,800 
8,000 

1876 — 
1877 

112,000 
196,000 

1896 

1897 

6,748*697 
6,898,770 

Total 

285.475.717 

1868.^. 

8,600 

1878 

284,000 

jVBVq..m.. 

6.686,288 

1869  ....M.. 

9,000 

1879 

280,000 

1899 

7.698,416 

Coal  produced  in  Alabama  1911-1915,  and  decrease  in  1915. 


Quantity 
(net  tons) 


Value 


1911 
1912 
1918 
1914 
1916 


1915. 
Pereentac«  of 


1915 


15,021.421 
16.100.600 
17.678.522 
16.598.422 
14.927.987 


665.485 
4.8 


119.079.949 
20.829.252 
28.088.724 
20.849.919 
19.066.048 


1.788.876 
8.6 


Rank  of  Coal  Producing  St.\tes. 


The  following  tables  give  other  details  concerning  the  coal 
production  in  Alabama,  including  rank  of  the  first  ten  coal 
producing  states ;  labor  statistics ;  strikes  and  suspensions ;  ma- 
chines used ;  methods  of  mining,  etc. : 
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, 

2K.T 

2 

P„„,„.U: 

IlS4,Ma,4SS 

1«7.*19.T0B 
T4,Mi,»*» 
«4,«!Z,«l 

B4.Z07,07S 
21.4M,0OB 

18.6BB.ZS4 

i».s77.m 

11,S<0,SSO 

1BT.95M87 

Wat    VinlDU 

Z2.*M 

m 

Kratiular  

/Mmm 

Gdonde    
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LABOR  STATISTICS. 


statistics  of  labor  employed  in  coal  mines  of  Alabama  1908-1915, 


Year 

Number  of 
days  active 

Average 
Number 
Employed 

1908                                                               ~—                  ~— 

222 
249 
227 
246 
266 
226 
228 

19.197 

191 1  „ ^ 

22.210 
22,707 

1912 

22,618 

1918 - ~ - ~. 

1914    ^ - - - 

24.662 

24.042 

A  vXW**a  >••••••••■•-<••« 

>«*•«•**■*«•••••••••••  ■«■■•••«••*•*•••••«••••••■•■■••••••••■■■•••■•*■•••■• 

22.691 

Averaye  production  per  man  compared  irith  hours  worked  per  day, 
and  average  number  of  days  worked  1910-1915. 


Year 

8  hours 

9  hours 

10  hours 

All 
j^thcrs 

Total 

1 

Days 
Worked 

Average 
Tonnaare 

i 

3 

1 

8 

6 

i 

1 

8 

a 

1 

1 

^1 

&& 

1910 

18 

766 
660 
888 
420 
646 
869 

86 
60 
46 
86 
24 
44 

2.688 
6.846 
4,146 
2.496 
8.646 
4.402 

184 
102 
107 
186 
160 
188 

17.806 
12,628 
18.988 
18,186 
18,116 
17,109 

1,626 
4.184 
4.192 
8.461 
1.786 
711 

22.280 
22.707 
22.618 
24.662 
24.042 
22,691 

249 
227 
246 
266 
226 
228 

726 
662 
712 
720 
648 
661 

2.91 

1911. — 

1912 

1918 

2.92 
2.91 
2.82 

1914 

1916     

2.87 
2.96 

Statistics  of  labor  strikes  in  the  coal  mines  of  Alabama  in  191.^ 

a'nd  1915. 


1914 

1916 

Number  of 
men  on 
strike 

Total 

days 

loat 

Averase  number 

of  days  lost 

per  man 

Number  of 
Men  on 

strike 

Total 

days 

lost 

Average  number 

of  days  lost 

I>erman 

S20 

8,940 

12 

176 

1.290 

7 

38 


Ra 
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DISTRIBUTION  AND  CONSUMPTION. 


C.  E.  Leshee. 

Object  and  Scope  of  Report. 

THE  object  of  this  report  is  to  furnish  statistics  showing  the 
internal  distribution  of  the  coal  produced  in  the  United 
States,  the  principal  purposes  for  which  it  is  used,  and  the  quan- 
tities consumed  in  each  State.  For  34  years  the  Geological  Sur- 
vey has  collected  and  published  the  statistics  of  the  production 
and  value  of  coal,  but  this  is  the  first  comprehensive  investiga- 
tion made  to  show  in  detail  where  the  coal  produced  is  con- 
sumed. Thie  competition  between  the  bituminous  coal-produc- 
ing districts  in  the  United  States  for  the  domestic  markets  is 
as  active  as  that  between  the  coal-exporting  nations  of  the 
world  for  the  foreign  markets.  The  extent  and  nature  of  the 
demand  in  the  domestic  markets  are  moreover  of  ever-present 
interest  to  our  coal  industry,  because  more  than  95  per  cent 
of  the  coal  produced  in  the  United  States  is  used  within  the 
country. 

The  largest  problem  confronting  the  exploiters  of  a  coal 
deposit  is,  of  course,  that  of  markets,  and  whoever  produces 
or  sells  the  coal  must  consider  in  a  broad  way  the  possible 
markets  not  only  as  to  quantity  but  as  to  quality.  For  black- 
smithing  and  for  making  coal  gas,  coals  that  have  special 
chemical  properties  are  required,  and  domestic  users  have 
established  preferences  based  on  both  experience  and  preju- 
dice. By  far  the  largest  part  of  the  coal  supplied  to  every 
market  is  used  for  raising  steam,  and  the  statistics  of  coal 
used  for  this  purpose  in  any  and  every  part  of  the  country  are 
therefore  of  primary  interest  to  those  who  are  engaged  in  the 
coal  industry.  The  limitations  of  time  and  funds  available  for 
the  work  on  this  report  have  permitted  only  incidental  consid- 
eration of  the  markets  for  bituminous  coals  of  particular  kinds. 
The  distribution  of  coal  from  West  Virginia,  for  instance,  is 
shown  for  the  State  as  a  unit,  though  there  is  a  great  difference 
between  the  kinds  of  coal  mined  there  and  as  great  a  difference 
between  the  markets  reached  by  the  coal. 
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COAL  MINED  BY  MACHINES  IN  ALABAMA. 
Bituminous  coal  mined  hy  machines  in  Alabama  in  19H  and  1915, 


Year 

Number  of  ma- 
chines in  use 

Number  of  tons 
mined  by  machines 

Total  tonnase 
of  Alabama 

Percentage  of 
total  product 
mined  by 
machines 

1914 
1916 

862 
878 

4,987,222 
6,286,188 

16,698,422 
14,927,987 

81.7 
86.4 

Quantity  and  jwrcentape  of  coal  mined  by  different  methods  in 
Alabama  in  1914  and  1915,  short  tons. 


•« 

1 

1 

1 

1 

e 

£ 

1 

99 

1 

Shot  off 
the  solid 

s 

a 

Mined  by 
machines 

1 

? 
1 

1 

Total 
production 

1914 

6,184,787 

82.9 

6,498,988 

86.8 

4,987,222 

81.7 

22,426 

.14 

16.698,422 

1916 

4.684,816 

81.0 

6,001.668 

88.6 

6,286,188 

86.4 

6,886 

.04 

14,927,937 

COAL  WASHING  OPERATIONS. 

Coal  washed  at  the  mines  in  Alabama  in  1914  and  1915,  with  quantity 
of  washed  coal  and  of  refuse  obtained  from  it,  short  tons. 


Year 

Quantity  of 
coal  washed 

Quantity  of 
cleaned  eoal 

Quantity  of 
refuse 

7,918,080 
8,784,476  . 

7.081,868 
7,920,122 

881,162 
814,868 

AVERAGE  VALUE  OF  ALABAMA  COAL. 


Averayc  value  per  short  ton  for  coal  at  the  mines  in  Alabama 

since  1908, 


1908 

1909 

1910 

1911 

1812 

1918 

1914 

1916 

• 

Decline 
in  1916 

$1.26 

$1.19 

11.26 

$1.27 

$1.29 

$1.81 

$1.84 

$1.28 

$0.06 
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DISTRIBUTION  AND  CONSUMPTION. 


C.  E.  Lesher. 

Object  and  Scope  of  Report. 

THE  object  of  this  report  is  to  furnish  statistics  showing  the 
internal  distribution  of  the  coal  produced  in  the  United 
States,  the  principal  purposes  for  which  it  is  used,  and  the  quan- 
tities consumed  in  each  State.  For  34  years  the  Geological  Sur- 
vey has  collected  and  published  the  statistics  of  the  production 
and  value  of  coal,  but  this  is  the  first  comprehensive  investiga- 
tion made  to  show  in  detail  where  the  coal  produced  is  con- 
sumed. The  competition  between  the  bituminous  coal-produc- 
ing districts  in  the  United  States  for  the  domestic  markets  is 
as  active  as  that  between  the  coal-exporting  nations  of  the 
world  for  the  foreign  markets.  The  extent  and  nature  of  the 
demand  in  the  domestic  markets  are  moreover  of  ever-present 
interest  to  our  coal  industry,  because  more  than  95  per  cent 
of  the  coal  produced  in  the  United  States  is  used  within  the 
country. 

The  largest  problem  confronting  the  exploiters  of  a  coal 
deposit  is,  of  course,  that  of  markets,  and  whoever  produces 
or  sells  the  coal  must  consider  in  a  broad  way  the  possible 
markets  not  only  as  to  quantity  but  as  to  quality.  For  black- 
smithing  and  for  making  coal  gas,  coals  that  have  special 
chemical  properties  are  required,  and  domestic  users  have 
established  preferences  based  on  both  experience  and  preju- 
dice. By  far  the  largest  part  of  the  coal  supplied  to  every 
market  is  used  for  raising  steam,  and  the  statistics  of  coal 
used  for  this  purpose  in  any  and  every  part  of  the  country  are 
therefore  of  primary  interest  to  those  who  are  engaged  in  the 
coal  industry.  The  limitations  of  time  and  funds  available  for 
the  work  on  this  report  have  permitted  only  incidental  consid- 
eration of  the  markets  for  bituminous  coals  of  particular  kinds. 
The  distribution  of  coal  from  West  Virginia,  for  instance,  is 
shown  for  the  State  as  a  unit,  though  there  is  a  great  difference 
between  the  kinds  of  coal  mined  there  and  as  great  a  difference 
between  the  markets  reached  by  the  coal. 
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The  cost  of  mining,  the  largest  element  of  which — the  cost 
of  labor — is  now  practically  controlled  either  directly  or  indi- 
rectly by  the  labor  unions,  and  the  cost  of  transportation,  regu- 
lated by  the  Government  through  the  Interstate  Commerce 
Commission,  impose  definite  limitations  upon  the  markets  that 
may  profitably  be  reached  by  any  coal.  It  is  fast  becoming 
the  rule  that  the  deciding  factor  in  the  purchase  of  coal  for 
most  uses  is  its  cost  in  terms  of  the  work  to  be  performed. 

Statistics  of  the  movement  of  coal  to  market  are  of  particu- 
lar interest  to  those  who  are  considering  railroad  rates.  .The 
quantity  of  coal  carried  by  the  railroads  is  larger  than  that  of 
any  other  single  commodity,  and  it  is  the  coal  traffic  that  has 
made  possible  the  profitable  operation  of  a  number  of  impor- 
tant railroads.  It  is  to  the  interest  of  the  coal-carrying  roads, 
within  the  limits  of  fair  play,  to  keep  in  balance  the  movement 
from  the  competing  fields.  Here,  again,  data  of  the  kind 
given  in  this  report  are  needed  as  a  basis  of  intelligent  action. 


DISTRIBUTION  OF  COAL  PRODUCED  IN  ALABAMA 

IN  1915. 


IN  ITS  output  of  coal  Alabama  is  the  most  productive  State 
in  the  South,  and  it  is  centrally  located  as  regards  the  mar- 
kets of  the  Southern  States.  In  1915  the  southern  railroads  used 
nearly  5,000,000  tons  of  Alabama  coal,  which  is  32  per  cent 
of  the  production  in  Alabama  and  nearly  23  per  cent  of  the 
consumption  by  the  railroads  in  the  South.  About  200,000 
tons  of  coal  from  Alabama  was  used  by  railroads  west  of  Mis- 
sissippi River.  In  addition  to  that  taken  by  the  railroads,  more 
than  7,300,000  tons,  or  nearly  half  the  total  output,  was  used 
in  the  State;  2,000,000  tons,  or  13.5  per  cent  of  the  output, 
was  shipped  to  other  States ;  and  500,000  tons,  or  3.5  per  cent, 
went  to  tidewater  for  foreign  and  domestic  cargo  and  bunker 
fuel.  Of  the  coal  shipped  outside  the  State  for  commercial 
use  the  greater  part,  about  1,500,000  tons,  reached  the  Missis- 
sippi Valley  markets  in  Louisiana  and  Mississippi  and  in  a 
less  amount  those  in  Missouri,  Tennessee,  and  Arkansas.    On 
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the  east,  Georgia  and  Florida  are  the  best  consumers  of  Ala- 
bama coal.  * 

Competition  by  coal  from  the  fields  to  the  north;  particularly 
those  of  southern  Illinois  and  western  Kentucky,  restricts  the 
expansion  of  markets  for  coal  from  Alabama  in  the  Mississippi 
Valley  and  at  New  Orleans.  Similar  competition  on  the  east 
by  coal  from  Virginia,  Kentucky,  and  Tennessee  meets  coal 
from  Alabama  in  the  markets  of  the  Carolinas  and  Georgia. 
The  higher  grades  of  Alabama  coal  are  sent  in  small  shipments 
to  markets  as  distant  as  the  Pacific  coast.  The  tidewater  busi- 
ness at  southern  Atlantic  ports  (except  Hampton  Roads)  and 
at  gulf  ports  is  not  very  large  as  compared  with  that  at  the 
northern  ports,  and  in  1915  it  was  below  normal.  About 
500,000  tons  of  coal  from  Alabama  reached  tidewater  in  1915. 


Coal  shipped  to  tidewater  points  from  Alabama  in  1915,  in  net  tons. 


Port                         ^Quantity 

Use 

Quantity 

Mobile.   Ala.    

108,820 
146,869 
116,206 
11.904 
127,101 

ForBiflTXi   exnort     ...... ...     

28.641 

Pcnftacola,    Fla 

Foreiffn   banker   

819.807 

"S^fv    OrlofiiiH,    I^a. 

Domestic    bunker     

160,961 

South    Carolina    porta ~ 

Georifia    ports     -.... 

608,899 

608,899 

Distribution  of  coal  mined  in  Alabama  in  1915, 


Quantity 
(net 
tons) 


Percent- 
age of 
total 


Used    in    Alabama 

Used  at  mines  for  steam  and  heat. 

Sold  to  local  trade,  not  shipped 

Made  into  coke  at  mines ~ 

Shipped   to   Alabama  points 


Total  used  in   Alabama. 

Shipped  to  other  States: 

Arkansas     ~ 

California    -. 


686.340 

289.239 

1.780,872 

4.742,486 


7,847.886 


10.460 

292 

108.782 


4a 
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Distribution  of  coal  mined  in  Alnhama  in  1915. — Continued, 


Quantity  |P«roeiit- 
(N«t     I  iLffeof 
tons).    I    toUL 


Geoxvia    

MissiMippi    -... ~~ 

MiMouri     ~ - ~... 

North  Carolina  and  Sonth  Carolina. 

Oklalionia    ~ 

Oregon ^ » - 

Texas    - .... 

Vixvinia 

WW  asningion    .......•.>.»...«..................•......... 


Total  shipped  to  other  States  (all  rail). 


■•■•**■■»»■— ••■! 


S68,572 

717,437 

S96»218 

8,619 

476 

718 

190 

161,764 

89.987 

807 

21 


2,008,717 


Shipped   to   tidewater. ,.. 

Used  by  railroads: 

Loaded  at  mine  tipples. 

SuippeQ    .«....».. «.«...»........ 


Total  used  by  railroads 


Total    production 


■•••••■••  «•*•' 


608,809 

100,000 
4,972,486 


'6,072,486 


14,927,987 


14 


84 


100 


Shipments  of  bituminous  coal  in  Alabama,  by  railroads  and  icater- 

ways,  in  1915. 


Boute 


Quantity 
net  tons 


BaUioad 

Alabama   Great   Southern 

Atlanta,   Birmingham  and   Atlantic 

Birmingham   Southern     — .... — .~. .~. 

Central  of  Georsria,  Alabama  and  Georgia.... 

Trisco  (includes  Alabama  Central,  Birmingham  Belt,  and  B.  R.  L.  4k 
P.     (Huntingdon)     ~ - 

Illinois    Central    .~. — ... ..^ . .^.... 

Louisville  A  Nashyille  (includes  Warrior  Mineral) 

Mobile   and   Ohio - 

Nashville,  Chattanooga  A  St.  Louie,  Alabama  and  Tennessee  coal  com- 
bined   ....A.... ............~ 

:  Southern    (includes  Northern   Alabama) 

:  Seaboard  Air  Line^  Thomas  ft  Sayreton 

Waterway — Warrior    River    ... 


«•«•■••■•*•«••• 


61,607 

180,869 

2,890,482 

788,716 

1,798,672 

96,668 

8,229,189 

809,162 

1.068,870 

2,896,181 

880.266 

169,618 
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Consumption  of  coal  produced  in  1915,  hy  uses. 


Uses 


steamship  bunker  fuel,  tidewater ~. 

Manufacture  of  bee^hive  coke. — 

Manufacture  of   by-pxoduet   eoke. 

Manufacture  of  coal  saa .~. ~«.~ ^. 

Domeetie  and  small  steam  trade .^ 

Industrial    steam    trade  — — ~~ 

Sxported    ............^. ._.....•........................«. 

Used  at  mines  for  steam  and  heat 

Special  uses,   blacksmithinff  mainly . 


Total. 


Quantity 
(net  tons) 


6,072,486 

480,268 

1,708,228 

2,987,710 

109,160 

1,692,982 

2,889.897 

28,641 

686,840 

28,886 


14,927,987 


Percentage  of 

total  Ala. 

Production 


84.0 

8.2 

11.4 

80.0 

.8 
10.7 
16.1 

.1 
8.6 

.1 


100.0 


Coal  consumed  in  Alabama  in  1915,  according  to  source. 


(Exclusive  of  fuel  for  railroads  and  steamships.) 


Source 

Quantity 
Net  Tons 

7,847,886 

88 

66,918 

^■^^M%  Vk^^KA^^A 

48,942 

INTcit  ITinr^iuft  •...*.••— .....•.•««.——..—.«.m— .•..—•«««•— ••.—M.—«..«ii*..-..«.«.*M.......*.N».......»...... 

67,961 
2,800 

Tntal    b^tninlTionff   coftl ——.... -.« »,.... ..rr»».... 

7,624,640 

Pennsylvania   anthracite    .^ — ... — .. ....... 

8,100 

7,682,640 
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COKE. 

C.  E.  Lesheb  and  Eugene  A.  Smith. 
Introduction. 

THE  production  of  coke  in  Alabama  decreased  from  3,084,- 
149  short  tons  valued  at  $8,408,443  in  1914,  to  3,071,811 
tons  valued  at  $8,545,555  in  1915.  The  decrease  was  12,338 
tons,  or  .4  per  cent  in  quantity,  and  an  increase  of  $137,112  or 
1.6  per  cent  in  value.  There  were  in  Alabama  in  1915,  4 
retort  oven  establishments  with  a  total  of  750  ovens,  and  these 
four  establishments  produced  2,070,334  tons  or  nearly  67  per 
cent  of  the  total  output,  whereas  18  active  beehive  plants  with 
an  aggregate  of  2,506  ovens  in  blast,  produced  1,001,477  tons, 
or  a  little  more  than  33  per  cent  of  the  total.  The  average 
production  per  oven  in  the  by-product  plants  was  2,760  tons 
and  the  average  production  from  active  beehive  ovens  was  300 
tons.  The  increase  in  the  production  of  by-product  coke  in 
1915  over  1914  was  38,799  tons  or  1.9  per  cent,  and  the  de- 
crease in  the  production  of  beehive  coke  was  51,137  tons  or  4.9 
per  cent.  The  value  of  the  by-product  coke,  showed  an  in- 
crease of  $380,000,  or  7.5  per  cent.  The  average  yield  of  coal 
in  coke  from  the  retort  ovens  was  69.3  per  cent,  and  the  aver- 
age yield  in  the  beehive  ovens  was  58.6  per  cent.  There  is  not 
the  marked  difference  in  the  values  of  retort  and  beehive  cokes 
(and  in  favor  of  the  former)  in  Alabama  as  is  shown  in  some 
states,  for  in  Alabama  the  retort  ovens,  like  the  beehive,  are 
located  near  the  mines,  and  the  two  in  that  respect  are  some- 
what on  a  parity,  whereas  in  most  of  the  states  in  which  retort 
coke  is  made  the  ovens  are  at  a  considerable  distance  from  the 
mines,  and  the  transportation  charges  assessed  against  the  coal 
appear  in  the  cost  of  the  coke  to  the  consumer.  In  fact,  Ala- 
bama beehive  coke  had  a  higher  value  per  ton  in  1915  than  the 
retort  coke,  the  average  being  for  the  beehive  $3.08  and  for  the 
retort  coke,  $2.64.  The  explanation  of  this  seeming  incon- 
sistency lies  in  the  fact  that  all  of  the  retort  coke  is  used  by  the 
producers  in  their  own  furnaces,  and  the  coke  is  charged  to  the 
furnaces  at  little  more  than  cost,  whereas  the  greater  part  of 
the  beehive  product  is  commercial  coke,  some  of  it  for  foundry 
use,  and  profits  are  included  in  the  value. 
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That  the  beehive  has  had  its  day  in  Alabama  and  is  on  the 
decline  is  evidenced  by  the  fact  that  no  new  ovens  of  that  type 
have  been  built  in  the  last  six  years,  and  that  20  establishments 
with  a  complement  of  4,734  ovens  out  of  a  total  of  38  estab- 
lishments with  8,568  ovens  were  idle  in  1915  not  counting  the 
idle  ovens  at  plants  producing  some  coke  in  1915. 

The  number  of  retort  ovens  increased  from  620  in  1912  and 
700  in  1913  to  750  in  1914  and  1915.  The  750  completed  ovens 
included  300  Semet-Solvay  and  450  Koppers  ovens.  There 
were  no  new  ovens  under  construction  at  the  close  of  1915. 

Production  and  Consumption. 

The  production  of  coke  in  Alabama  in  1880,  1890,  1900  and 
annually  from  1910  to  1915  is  shown  in  the  following  tables : 

Statistics  of  the  manufacture  of  coke  in  Alabama,  1880-1915. 


5 
S 

.9 
1 

Ovens 

Coal  used 
(short  tons) 

Yield  of  coal  in 
coke  (per  cent) 

Coke  produced 
(short  tons) 

Total  value  of 
coke  at  ovens 

Value  of  coke  at 
ovens,  per  ton 

Year 

"3 
n 

6e 

c 

•pa 

2 
•p« 

CQ 

1890 ~ 

1900 

4 
20 
80 
48 
44 
46 
46 
88 
88 

316 

4.a06 

6,629 

10,182 

10.121 

10,208 

10,284 

•t9,318 

•9,818 

100 

871 

690 

340 

280 

100 

20 

0 

0 

106.288 
1.809,964 
8,682,647 
6,272.822 
4.411,298 
4.686.498 
6,218.828 
4,678,196 
4.696.988 

67.0 
69.0 
68.9 
61.6 
62.6 
64.9 
68.6 
66.9 
66.4 

60.781 
1.072.942 
2.110,837 
3.24d.027 
2,761,621 
2,976,489 
3.828,664 
8,084.149 
3,071,811 

1 188,063 
2,689,447 
6.629,428 
9,166,821 
7,693,694 
8.098.412 
9.627.170 
8,4^8,443 
8,646,656 

$8.01 
2.41 
2.67 

2.82 

1911 ~ 

1912 

2.75 
2.72 

1914 ~ 

1916 ~ 

2.90 
2.73 
2.78 

•Includes  800  Semet-Solvay  and  460  Koppers  ovens. 

fin  1914  Report  the  number  of  ovens  was  ffiven  at  9,286  on  account  of  83  ovens 
not  bcins  included  in  the  total. 

Comparison  of  the  production  and  value  of  coke  in  Alabama  in 

19U  and  1915. 


I 


a 


li 


®  S 

.:    - 

^  s 


£1 


1914    

1915 ~ -. 

Ineivaae  or  decrease. 


•9,818 
9,318 
+    88 
.8 


4,678,196 

4.695,938 

+    17.742 

.4 


8,084449 
8,071,811 
—    12,838 
.4 


$8,408,448 

8,546,556 

+  187.112 

1.6 


9.52 
8.10 


•The  1914  Bulletin  gave  this  number  as  9,285,  due  to  an  omission  of  83  ovens. 
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Coke  consumed  in  Alabama  in  1915,  in  net  tons. 


State 

Furnace 

Foundry 

2.869,268 
1.110 

108.008 

Georgia  and    Ten  n  ceo  re 

2.696 

Viicinia    and  West  Virginia - - 

202 

2.870,878 

110.901 

Value. 

Quantity  {net  tons)  and  value  of  coke  produced  in  Alabama,  1912-1915, 


1912 

1918 

1914 

1916 

Increase 

or 
decrease 

Pereentace 

1 

1 
t 

Quantity     

Value     

2,976,489 
$8,098,412 

8,828.664 

$9,627,170 

8,084,149 
$8,408,448 

8,071,811 
$8,646,666 

—     12,888 
+$187,112 

—0.4 
+  1.6 

—4.9 
—7.8 

+  1.9 

+7.6 

Average  value,  per  short  ton  and  percentage  yield  of  coke  from  coal, 

in  Alabama,  1911-1915. 


1911 

1912 

1918 

1914 

1916 

Average    value     

Pereentace    srleld 

$2.76 
62.6 

$2.72 
64.9 

$2.90 
68.6 

$2.78 
66.9 

$2.78 
66.4 

Quantity  and  value  of  coal  used  in  the  manufacture  of  coke  in  Ala- 
bama in  19H  and  1915,  and  quantity  and  value  of  same 

per  ton  of  coke. 


Tear 

Coal  used 
(short  tons) 

Total  value 
of  coal 

Value  of  coal 
per  ton 

Quantity  of  coal 
per  ton  of  coke 
(short  tona) 

Value  of  coal  to  a 
ton  of  coke 

4,678,196 
4.696.988 

$6,766,689 
6,966,216 

$1.46 
1.48 

1,617 
1,629 

$2,200 
2.268 
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Coke  Ovens. 

Coke  ovens  in  Alabama,  1914  and  1915. 


Active 

Idle 

ToUl 

Abandoned 

Year 

« 

1 

1 

i 
t 

n 

9 

n 

1914 

2,662 
2,606 

760 
782 

•6,006 
6,062 

0 
18 

•8,668 
8,668 

760 
760 

1,049 

1  d1  R 

•In  1914  Bulletin,  these  numbers  were  88  less  due  to   an    omission   of   88    idle 
ovens. 


Coke  ovens  in  Alabama  at  the  end  of  1911-1915. 


Year 

■ 

Beehive 

By-product 

1911 

9,781 
9,688 
9,684 
8,668 
8.668 

• 

840 

1912 

620 

1918 ^ 

700 

1914 

760 

1916 

760 

Record  of  by-product  ovens  in  Alabama,  1910-1915. 


Year 


Built 


Buildins 


December  81, 
December  81, 
December  81, 
December  81, 
December  81, 
December   81, 


1910 
1911 
1912 
1918 
1914 
1916 


280 

840 

840 

280 

620 

100 

700 

20 

760 

0 

760 

0 
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Character  of  thb  Coal  Used. 

Ninety-five  and  six-tenths  per  cent  of  the  coal  used  in  the 
manufacture  of  coke  in  Alabama  is  washed  before  being 
charged  into  the  ovens.  In  1915  out  of  a  total  of  4,695,938  tons 
of  coal  made  into  coke,  4,490,397  tons  were  washed.  Of  the 
washed  coal  used,  2,968,248  tons  were  slack  and  1,522,149  tons 
were  mine  run. 

The  unwashed  mine  run  coal  was  158,480  tons,  the  un- 
washed slack  was  47,061  tons  in  1915. 

The  character  of  the  coal  used  in  the  manufacture  of  coke 
in  Alabama  in  1890,  1900,  and  for  the  last  six  years  is  shown 
in  the  following  tables  : 

Character  of  coal  used  in  the  manufacture  of  coke  in  Alabama, 

1890-1915,  in  short  totis. 


Year 

Run  of  Mine 

Rlaek 

ToUl 

• 

Unwashed 

Washed 

Unwashed 

Washed 

1900 

1,480,669 
1,729,882 
771.981 
698,186 
747,806 
868,669 
708,241 
168,480 

0 

162,077 

1,808.086 

1.296.109 

896,421 

684.228 

2.069.688 

1,622.149 

206.106 

166.418 

0 

2,987 

18.798 

0 

0 

47.061 

128.189 
1.686.170 
8,192.806 
2.420.117 
2.922.979 
8.666.441 
1.906,817 
2.968.248 

1.809.964 
8.682.547 

1910 

6.272.822 

1911 

4.411,298 

1912- 

1918 ^.. 

1914 

4.686.498 
6.218.828 
4.678,196 

1916 ^ 

4.696.988 

Character  of  coal  used  in  the  manufacture  of  coke  in  Alabama  in 

1914  and  1915,  in  short  tons. 


Run  of  mine 

SUck 

Total 

Year 

1 
1 

1 

1 

c 

1 

1 

a 

1 

1 

1 

1 

1914 
A916 

708,241 
168.480 

2.069,688 
1,622.149 

0 
47,061 

1,906.817 
2,968.248 

708.241 
206.641 

16.0 
4.4 

8.974,966 
4.490,897 

86.0 
96.6 

* 
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Rank  of  Coke- Producing  States. 

Coke  was  produced  in  1915  in  22  States;  in  5  States  only 
beehive  ovens  were  used ;  in  10  the  whole  product  came  from 
by-product  ovens ;  and  in  7  States  both  methods  of  coke  making 
were  employed.  In  total  output  Pennsylvania  heads  the  .list, 
with  Alabama,  Indiana,  and  Illinois  following  in  order.  The 
same  States  rank  highest  as  regards  production  from  by-prod- 
uct ovens,  Indiana,  however,  leading  Alabama  in  that  respect. 
The  rank  of  the  coke-producing  States  in  respect  of  total  and 
of  by-product  output  for  the  years  1911-1915  is  shown  in  the 
following  table.  Michigan,  Ohio,  and  New  York  moved  up 
from  ninth,  eleventh,  and  twelfth  place,  respectively,  in  1914, 
to  sixth,  seventh,  and  eighth  in  1915,  by  reason  of  the  increased 
output  of  by-product  coke. 


^ank  of  the  States 

in  the  production  of  coke,  1911-1915. 

1911 

1912 

1918 

1914 

1916 

SUte 

1 

n 

1 

1 

k 

1 
1 

1 

u 

9 

1 

1 

1 
t 

n 

Pennsylvania    ~ 

1 

1 

1 

'l 

1 

1 

1 

1 

1 

1 

Alabama    ......~~ — — 

2 

6 

2 

4 

2 

8 

2 

8 

2 

8 

6 

8 

8 

2 

8 

2 

8 

2 

8 

2 

Illinois    - 

4 

2 

6 

8 

6 

4 

4 

4 

4 

4 

West    Virginia 

8 

12 

4 

12 

4 

12 

6 

14 

6 

18 

Michisan     

12 

8 

11 

8 

11 

8 

9 

6 

6 

6 

\/mo    •*•  .•-»»«*••••••••«••••-#••«•  •  •••> 

16 

11 

18 

11 

14 

11 

11 

9 

7 

7 

New    York  . — — ~. ~- 

8 

4 

8 

6 

8 

6 

12 

8 

8 

6 

Colorado    

Viivinia     

6 

6 

7 

7 

9 

7 

.....•..•• 

7 

.......... 

6 

6 

> ■ >  >  »•• « ■  > 

10 

.1.. 

InTWCOttSiIi     •••••-•••••-—••••«•••• 

9 

6 

9 

6 

9 

6 

8 

6 

11 

8 

Kf^VfeLBAK^r         .  .  *.*•■■....•>■■>■••■■ 

19 

18 

16 

14 

18 

11 

12 

12 

^m^mtu^hnmmttm           

10 

7 

10 

7 

10 

7 

10 

7 

18 

9 

N^iv     Mexico      .. .... 

11 

12 

12 

14 

14 

^JUul                 !_■■■■      ■ -    — ' — 

MaryUnd — 

17 

16 

16 

16 

16 

18 

9 

16 

9 

18 

10 

19 

IS 

16 

10 

New    Jersey  «.....~— ....— ~— 

16 

10 

17 

10 

17 

9 

17 

10 

17 

11 

xcnncssce    ^•. ........ ......»•.•-• 

Washington — 

14 

14 

18 

16 

18 

17 

20 

20 

•«••••■•» 

20 

20 

16 

19 

16 

Missouri     ... — ».. — — 

.......... 

■■•••«*«*• 

.......... 

......... 

•■■■•«••.> 

.......... 

20 

14 

Minnesota    . — 

18 

18 

19 

18 

19 

18 

18 

12 

21 

16 

GeoTSUt    .......•........••»•..•—• 

21 

21 

21 

21 

22 

22 



22 



•■•.••••>> 
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GOLD  AND  SILVER. 


J.  P.  DUNLOP  AND  J.  M.  Hill. 

THERE  does  not  appear  to  be  any  record  of  the  first  mining 
in  Alabama,  but  it  probably  dates  from  about  1830  or 
shortly  after  the  gold  excitement  commenced  in  Georgia.  The 
estimated  production  up  to  1879  was  $365,300,  and  the  yearly 
output  from  1880  to  1903  varied  from  $1,000  to  $8,000  a  year. 
Alabama,  unlike  most  other  Southern  States,  has  made  its 
greatest  production  in  recent  years  from  1904  to  1910,  from 
deep  mines,  including  the  Hog  Mountain  in  Tallapoosa  County 
and  the  Storey  in  Talladega  County. 

In  1915  there  were  mined  in  Alabama  253.63  ounces  of  gold, 
valued  at  $6,243,  and  12  ounces  of  silver,  valued  at  $6. 

The  following  table  shows  the  mine  production  of  gold, 
silver,  and  copper  in  Alabama  since  1905,  when  the  United 
States  Geological  Survey  first  collected  detailed  figures  from 
the  mines  of  the  Eastern  States: 

Tonnage  of  ore  treated  and  output  of  metals  in  Alabama,  1905-1915. 


Ore  sold  oi 

Silver* 

Year 

treated 

Gold* 

Fine 

Copper 

ToUI 

Short  tons 

ounces 

pounds 

value 

1906 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

1918 

1914 

1915 

Decrease  in 
Percentage... 


1915. 


16.426 
8,566 
18.400 
11,174 
9.886 
9,763 
6.860 
6.698 
4,068 
6,079 
1.260 
8.829 

$41,580 

24.921 

26.982 

41,208 

29,289 

88,588 

18.916 

16.724 

11.094 

11.970 

6.248 

6,727 

66.2 

886 

124 
489 
282 
212 
268 
171 
168 
117 
199 
12 
187 
98.9 

84,678 

~ 

76.4 

1 

. 

$41,788 
25,004 
48,208 
41,857 
29.849 
88,678 
19.007 
16,827 
11.165 
12.080 
6,249 
6,881 

56.6 


^Includes  placer  sold  and  silver. 
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The  decrease  is  due  to  the  closing  of  the  Hog  Mountain 
mines,  in  Tallapoosa  County,  which  for  several  years  produced 
most  of  Alabama's  gold  and  silver.  There  was  very  little  placer 
mining  during  1915,  only  a  nominal  output  of  placer  gold  being 
reported  to  the  Survey.  Some  prospecting  was  done  on  the 
placer  deposits  near  Arbacoochee,  in  Cleburne  County,  but  it 
resulted  in  no  extensive  development.  The  dredge  installed 
there  two  years  ago  has  been  dismantled.  Near  Chula  Finne 
there  was  some  prospecting:  for  gold  quartz.  Placer  gold  was 
found. in  a  branch  on  the  Tucker  farm,  2  miles  east  of  Heflin, 
and  a  little  sluicing  was  done  in  June.  The  Story  mine  in  Tal- 
ladega County  was  operated  by  the  Gold  Log  Mining  Co.  The 
ore  is  treated  in  a  10-stamp  amalgamating  mill. 

In  the  vicinity  of  Arbacoochee  the  old  placer  workings  cov- 
ered a  narrow  area  about  3  miles  from  east  to  west  along  Mud 
Creek.  Much  of  the  work  done  was  on  shallow,  hillside  wash. 
The  material  worked  was  angular  quartz  carried  in  a  red  clay ; 
it  is  entirely  local.  The  gold  in  the  form  of  irregular  angular 
nuggets  and  flakes  was  evidently  derived  from  the  numerous 
small  quartz  stringers  in  the  saprolitic  schists,  and  the  concen- 
tration was  practically  in  place.  A  little  gold  was  carried  into 
the  bed  of  Mud  Creek,  which  has  been  worked  to  the  junction 
with  Clear  Creek.  Clear  Creek,  so  far  ds  could  be  learned,  has 
not  been  prospected,  though  it  heads  in  Turkey  Heaven  Moun- 
tain, in  which  there  are  known  to  be  auriferous  lodes.  It  would 
seem  that  the  saprolite  deposits  east  of  Arbacoochee  should  be 
tested  and  that  drilling  in  the  angular  quartz  gravels  of  Clear 
Creek,  both  above  and  below  the  mouth  of  Mud  Creek,  might 
reveal  workable  dredge  ground.  Above  the  mouth  of  Mud 
Creek  the  Clear  Creek  gravels  appear  to  be  relatively  thin, 
ranging  from  3  to  8  feet  thick ;  below  the  mouth  of  Mud  Creek' 
the  valley  widens  to  about  1  mile  and  the  gravels  appear  to  be 
deeper.  It  is  said  that  at  tl;ie  dredge  there  was  16  feet  of  gravel 
and  most  of  the  gold  was  concentrated  in  the  lower  2  or  3  feet. 
Angular  quartz  fragments  from  2  to  8  inches  constitute  about 
85  per  cent  of  the  gravel,  the  remainder  being  rather  soft 
schist  and  slate.  This  condition  is  brought  about  by  the  soft 
altered  condition  of  most  of  the  rocks  in  the  vicinity. 


56         GEOLOGICAL  SURVEY  OF  ALABAMA. 


GRAPHITE. 


By  Bdson  S.  Bastin. 

Introduction. 

THE  form  of  carbon  known  as  graphite  or  plumbago  occurs 
in  nature  in  a  variety  of  ways  and  serves  many  useful 
purposes,  especially  in  the  manufacture  of  crucibles  and  other 
refractory  products,  in  lubricants,  as  foundry  facings,  and  in 
stove  polishes.  Its  properties,  origin,  uses,  and  mode  of  occur- 
rence at  the  principal  localities  of  the  United  States  have  been 
fully  described  in  the  report  on  graphite  in  Mineral  Resources 
for  1913,  which  will  be  sent  free  on  request  to  the  Director, 
United  States  Geological  Survey,  Washington,  D.  C.  That 
report  also  contains  a  bibliography  of  the  more  important  pub- 
lications dealing  with  the  general  character  of  graphite  and  its 
occurrence  in  this  country. 

Because  of  its  use  in  the  manufacture  of  crucibles,  graphite 
is  a  mineral  resource  of  vital  importance  in  time  of  war.  The 
effect  of  the  European  war  upon  the  graphite  industry  in  this 
country  in  1915  is  very  interesting  and  will  be  discussed  at 
some  length  in  another  part  of  this  chapter.  In  general  the 
industry  was  greatly  stimulated  by  the  increased  demands  for 
graphite  products,  particularly  crucibles,  and  many  American 
producers  of  flake  graphite  reported  greatly  increased  produc- 
tion. Most  crucible  makers  largely  increased  their  output, 
though  unable  to  take  full  advantage  of  the  increased  demand 
because  of  the  difficulty  in  obtaining  adequate  supplies  of 
graphite  of  crucible  grade.  In  the  mining  and  concentration 
of  flake  graphite  particular  activity  was  displayed  in  Alabama, 
where  one  new  plant,  built  in  1914,  became  an  important  pro- 
ducer in  1915,  and  where  three  new  properties  are  being  opened 
but  have  not  yet  reached  the  producing  stage. 

Production. 

As  usual,  the  greater  part  of  the  crystalline  graphite  was 
produced  by  New  York,  Pennsylvania,  and  Alabama.  The 
production  of  these  States  was  all  of  the  variety  known  in  the 
trade  as  "flake*  graphite,  which  occurs  as  small  flakes  forming 
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5  to  10  per  cent,  by  weight,  of  crystalline  schists,  from  which 
it  is  separated  by  more  or  less  complicated  milling  processes. 
In  addition,  a  small  quantity  of  crystalline  graphite,  resembling 
in  a  general  way  the  Ceylon  graphite,  was  produced  in  Mon- 
tana. As  a  result  of  increased  production  in  all  these  States, 
but  particularly  in  Alabama,  the  quantity  of  crystalline  graph- 
ite produced  in  1915  exceeded  that  for  any  previous  year.  The 
number  of  producers  of  crystalline  graphite  were  4  in  Ala- 
bama, 1  in  Montana,  3  in  New  York,  and  2  in  Pennsylvania. 

Four  firms  produced  graphite  in  Alabama  in  1915,  the  Ala- 
bama Graphite  Co.,  the  Quenelda  Graphite  Co.,  and  the  Jen- 
nings Graphite  Co.,  all  near  Ashland,  in  Clay  County,  and  the 
Flaketown  Graphite  Co.,  near  Mountain  Creek,  in  Chilton 
County.  The  Jennings  Graphite  Co.  began  operation  late  in 
1914  and  reported  an  important  production  in  1915.  Its  mine 
is  4  miles  west  of  Lineville;  its  mill  is  equipped  with  an  elec- 
trostatic separator. 

Three  new  companies  have  recently  begun  operations  near 
Ashland,  but  marketed  no  graphite  during  ISTIS.  The  Clay 
County  Graphite  Co.  (Inc.)  has  a  mine  and  a  mill  2  miles 
north  of  Ashland.  The  mill  began  operation  in  March,  1916. 
The  Standard  Graphite  Co.,  whose  office  is  at  Ashland,  is 
developing  a  graphite  property  8  miles  west  of  that  place.  A 
mill  is  in  process  of  erection  and  the  property  is  expected  to 
begin  producing  about  the  middle  of  1916.  The  third  company 
is  known  as  the  Southern  Graphite  Co. ;  its  mine  is  about  3 
miles  northwest  of  Ashland  and  its  mill  is  now  (March,  1916) 
under  construction. 

The  following  table  gives  a  comparison  of  the  production 
and  value  of  graphite  in  Alabama  in  1914  and  1915 : 


Production  and  value  of  crystaUine  graphite  in  Alabama  in 

1914  and  1915. 


Quantity, 
pounds 


Value 


Percentaare  of 
toUl  U,  S. 
quantity 


Percentage  of 

total  U.  S. 

value 


1914     

1916     

Increase    in    1915. 
Percentage    — 


2,410,200 

9118,000 

8.474,800 

204,672 

1,064,600 

86,572 

44.2 

78.4 

27.79 
86.81 


•86.41 
47.61 


•This  is  Alabama's  proportion  of  the  total  U.  S.  value  of  graphite  (amorphous 
and  erystalline),  while  Alabama's  proportion  in  1914  r^resoits  41.85  per  cent,  in 
1915  49.02  per  cent  of  the  total  U.  S.  value  of  crystalline  sraphite 
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GEOLOGY  AND  DISTRIBUTION  OF  GRAPHITE  IN 

ALABAMA. 


By  Wm.  p.  Prouty,  Geological  Surrey  of  Alabama. 

THE  crystalline  or  flake  graphite  deposits  of  Alabama  are 
best  developed  in  a  comparatively  narrow  belt  extending 
in  a  general  northeast-southwest  direction  through  portions  of 
Cleburne,  Clay,  Coosa  and  Chilton  counties. 

There  are  two  well  marked  divisions  of  this  belt.  The  one 
to  the  northeast  extends  from  the  extreme  northeast  corner  of 
Clay  county  for  about  27  miles  in  a  southwesterly  direction 
past  Delta,  Pyriton,  Ashland,  to  a  line  drawn  from  Coleta  to- 
Millersville.    This  area  widens  toward  the  southwest. 

Between  Millerville  and  Goodwater  the  flake  graphite  seems 
to  be  largely  alJsent. 

The  second  well-defined  belt  of  flake  graphite  begins  at  about 
Goodwater,  in  Coosa  county,  and  extends  at  first  to  the  north- 
west, thence  in  a  westerly  direction,  gradually  changing  to  the 
normal  southwest  direction  through  Coosa  county  between 
Weogufka  and  Hanover,  past  Dollar  and  Coosa  river  some 
five  miles,  into  Chilton  County.  The  graphite  rocks  probably 
extend  considerably  further  in  the  same  direction  but  they  are 
completely  concealed  by  the  unconsolidated  sands  and  clays  of 
the  cretaceous  formation. 

The  length  of  the  southwest  division  from  Goodwater  to  a 
little  north  of  Verbena  and  Mountain  Creek,  where  it  becomes 
lost  under  the  later  sediments,  is  approximately  33  miles.  The 
area  thus  has  a  total  length  of  outcrop,  exclusive  of  the  10-mile 
strip  between  Millerville  and  Goodwater,  of  about  60  miles. 
The  area  has  a  maximum  width,  in  both  divisions,  of  about 
four  miles. 

The  area  thus  defined  includes  practically  all  of  the  known 
important  flake  graphite  deposits.  Occurrences  in  other  areas 
to  the  east  of  this  belt  have  been  noted,  but  they  seem  to  be 
local  developments  and,  as  a  rule,  rather  low  in  graphite. 

The  belt  is  also  known  to  continue  to  the  northeast  through 
Cleburne  Countv  and  on  into  Georgia.    It  is  very  possible  that 
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portions  of  this  belt  may  prove  to  have  workable  ore,  but  at  the 
present  time  such  deposits  are  not  known  to  the  author. 

The  rock  in  which  the  flake  graphite  beds  occur  is  a  mica 
schist,  generally  considered  of  pre-Cambrian  age,  for  the  most 
part  highly  metamorphosed  and  much  intruded  by  both  acid 
and  basic  igneous  rocks,  which  are  for  the  most  part  in  long 
dikes,  nearly  parallel  with  the  trend  of  the  graphite  ore  bodies 
l)ut  in  some  cases  cutting  them  at  small  angles.  Some  of  the 
pegmatite  dikes  have  excellent  commercial  mica  and  kaolin. 
Bordering  this  mica  schist  on  the  west,  for  the  entire  length  of 
the  area,  occurs  a  green  colored  schist,  originally  a  basic  igne- 
ous rock  and  designated  by  the  Alabama  Geological  Survey 
the  Hillabee  schist.  The  graphite  area  is  seldom  more  than 
three  miles  distant  from  this  metamorphosed  basic  igneous 
mass,  and  locally  is  in  contact  with  it.  The  gap  in  the  graphitic 
area  between  Millerville  and  Goodwater  is  in  part  due  to  the 
•extension  of  the  above-mentioned  igneous  mass  into  this  por- 
tion of  the  field  and  the  cutting  out  of  the  mica  schist. 

The  effect  of  these  igneous  masses  on  the  associated  rocks 
IS  in  some  cases  very  marked.  Secondary  minerals  of  the 
nature  of  garnets  are  often  very  common  bordering  the  basic 
intrusions,  while  muscovite  mica  occurs  frequently  in  much 
larger  amounts  on  the  border  of  the  granite  intrusions. 

The  number  of  graphite  beds  varies  greatly  in  different 
parts  of  the  field.  In  portions  of  the  area  there  are  probably 
more  than  15  distinct  parallel  graphite  leads.  In  some  portions 
of  the  field  these  beds  are  more  or  less  well  developed  and 
continuous  but  elsewhere  the  beds  change  rapidly  in  their  char- 
acter for  short  distances  along  the  strike.  A  good  workable 
bed  may  fall  off  in  graphite  content  for  the  whole  )vidth  of  the 
bed,  or  the  bed  may  narrow  and  become  too  thin  to  woik,  or  a 
parting  or  several  partings  composed  of  mica  schist,  massive 
quartz  or  igneous  dikes  may  split  the  otherwise  thick  bed  into 
several  thin  ones,  all  of  which  may  be  too  thin  to  work  profit- 
ably. The  workable  portion  of  some  of  the  beds  is,  in  a  number 
of  cases,  more  than  100  feet  thick,  but  for  the  most  part  the 
workable  beds  are  much  thinner,  20  to  60  feet  being  a  common 
thickness.  It  is  not  probable  that  any  of  the  beds  are  con- 
tinuous throughout  the  entire  length  of  the  field,  but  at  differ- 
ent localities  in  about  the  same  horizon,  enrichments  of  graph- 
ite occur  which  vary  considerably  in  their  continuity  and  value. 
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Beds  Not  Evenly  Spaced. 

The  beds  of  graphite  are  by  no  means  evenly  spaced  but 
occur  in  fairly  well  defined  groups.  The  intervening  mica 
schists  may  have  a  considerable  thickness  free  from  graphite. 

While  it  is  not  always  possible  to  identify  any  one  particular 
bed  of  graphite  in  different  parts  of  the  field,  it  is  usually 
possible  to  identify  the  group  to  which  the  bed  belongs. 

It  is  concluded  from  the  nature  of  the  occurrence  of  the 
graphite  beds  that  they  are  of  sedimentary  origin  and  that  the 
carbonaceous  deposits  have  been  charged  by  metamorphism 
into  the  flake  graphite  deposits.  It  is  noticeable  that  this  meta- 
morphism has  been  in  some  cases  heightened  by  the  igneous 
dikes.    Frequently  the  better  grade  ore  is  near  such  masses. 

The  average  content  of  the  workable  graphite  ore  is  consid- 
erably less  than  5  per  cent,  which  is  so  often  mentioned  in  lit- 
erature as  being  the  grade  of  the  Alabama  ores.  A  grade  of 
3.5  per  cent  seems  to  be  a  good  average  ore.  Some  deposits 
with  as  much  as  5  per  cent  graphite  would  not  pay  to  work  on 
account  of  the  flake  being  too  small.  The  larger  and  firmer 
the  flake,  other  things  being  equal,  the  more  valuable  the 
deposit. 

In  the  graphite  beds  the  chief  associated  mineral  is  quartz 
and  in  many  places  a  white  fibrous  mineral,  probably  silli- 
manitte,  is  present  to  a  considerable  amount.  Mica,  garnet, 
and  in  the  unweathered  zone,  pyrite,  are  very  common  acces- 
sory minerals. 

Depths  of  Weathering. 

The  zone  of  weathering  in  the  graphite  beds  varies  consid- 
erable with  the  locality.  In  some  places  25  to  30  feet  would 
cover  the  depth  of  weathering,  while  in  others  it  has  reached  to 
a  probable  depth  of  from  80  to  100  feet.  In  most  places  40  to 
60  feet  is  the  common  depth  of  weathering,  and  below  this 
the  rock  becomes  bluer  in  color,  higher  in  pyrite,  and  much 
harder.  It  is  not  always  true  that  the  greater  depths  of  weath- 
ered rocks  are  to  be  found  on  the  higher  rides.  The  open  struc- 
ture of  the  rock,  the  mineral  content  and  topographic  situation 
are  all  governing  factors  which  must  be  taken  into  considera- 
tion. 
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At  the  present  stage  of  the  milling  industry  only  the  weath- 
ered or  partly  weathered  rock  is  run  through  the  mill,  since  it 
is  more  easily  crushed  and  yields  a  larger  flake  on  account  of 
the  less  attrition  attendant  upon  its  reduction. 

Taking  the  graphite  ore  from  the  open  pits  is  a  compara- 
tively simple  and  inexpensive  process.  Occasional  shots  are 
necessary  to  loosen  the  rocks,  but  pick  and  shovel,  quarry  bar 
and  sledge  are  largely  employed  in  getting  out  the  rock  and 
reducing  it  to  sizes  suitable  for  the  crushers.  It  is  of  great 
advantage  to  open  the  quarry  in  such  places  as  to  avoid  exces- 
sive stripping  and  the  condition  of  an  overhanging  wall.  Beds 
which  are  vertical  or  nearly  so  or  which  have  a  dip  direction 
with  the  slope  of  the  hill  offer  the  most  nearly  ideal  conditions. 
There  is  a  tendency  on  the  part  of  the  beginner  to  underesti- 
mate the  amount  of  quarry  working  space  necessary  to  supply 
ore  for  a  good  sized  mill,  and  one  should  make  plans  to  have 
sufficient  openings  to  supply  the  needed  ore  before  going  for- 
ward with  the  erection  of  a  large  tonnage  mill. 

t 

Make  Sure  of  Ore  Supply. 

As  is  the  case  in  all  lines  of  business  in  which  large  profits  . 
are  being  made,  speculation  is  present  and  parties  intending 
to  put  up  plants  for  the  milling  of  graphite  ore,  should  first 
make  sure  of  their  ore  supply.     While  locally  the  beds  have 
considerable  continuity,  it  is  never  safe  to  bank  on  this. 

An  important  fact  which  it  seems  necessary  to  mention  is 
that  the  character  of  the  ore  on  a  property  cannot  be  told  from 
the  analysis  of  one  piece  of  rock,  nor  indeed  several.  The 
sample  to  be  tested  should  be  representative  of  the  entire  width 
of  the  contemplated  workable  seam. 

There  are  several  methods  employed  in  the  Alabama  field 
at  the  present  time  for  the  reduction  of  the  ore  and  its  separa- 
tion. Most  of  the  processes  are  comparatively  new  and  have 
not  yet  been  perfected.  In  the  reduction  of  the  ore  the  proc- 
esses which  bring  about  a  gradual  reduction  in  the  size  of  the 
ore  and  give  the  least  rubbing  of  the  ore,  give  the  best  results 
by  yielding  a  higher  percentage  of  No.  1  flake  and  less  dust.  A 
gradual  reduction  by  the  use  of  several  sets  of  rolls  is  coming 
more  into  favor. 
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At  the  present  time  most  of  the  mills  are  employing  the  wet 
process  of  separation  by  flotation  and  all  but  one  of  these  are 
using  water  without  oil.  The  dry  method  of  separation  has 
proven  successful  for  certain  parts  of  the  field  and  will  doubtless 
he  more  used  as  an  auxiliary  in  the  mills  using  the  wet  process 
as  time  goes  on.  The  electrostatic  process  for  the  separation 
of  mica  and  graphite  has  also  proven  locally  successful,  and 
with  certain  changes  in  the  character  of  the  machine  to  adapt 
it  to  local  differences  of  ore  could  probably  be  used  success- 
fully. It  is  difficult  to  tell  which  of  the  various  processes 
gives  the  best  results.  There  is  a  wide  difference  at  the  pres- 
ent time  among  those  using  approximately  the  same  method  of 
separation  in  the  percentages  of  graphite  recovered.  The  effi- 
ciency of  the  washers,  for  instance,  depends  on  various  factors ; 
the  dimensions,  the  rate  of  flow  of  the  water,  the  evenness 
or  rate  of  feed,  the  condition  of  the  ore,  the  angle  at  which  the 
ore  hits  the  water,  the  character  of  the  ripples,  etc.  The  best 
results  are  obtained  by  those  who  have  most  scientifically  con- 
structed washers,  and  who  are  able  to  adapt  the  washer  or 
other  separating  machinery  to  the  local  cpnditions. 


IRON  ORE. 


Eugene  A.  Smith. 
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RON  ores  of  Alabama  in  the  order  of  their  economic  impor- 
_  tance  are  (1)  red  ore  or  hematite;  (2)  the  brown  ore  or 
limonite;  (3)  the  gray  ore.  The  black  band  and  clay  iron 
stone  have  been  noticed  as  occurring  in  a  number  of  places,  but 
only  the  red  ore  and  the  brown  ore  have  been  mined  on  any 

large  scale. 

Practically  all  the  ore  mined  in  Alabama  is  smelted  in  the 
State,  the  shipments  out  of  the  State  being  about  equal  to 
those  received  from  other  States. 

The  tables  given  below  will  show  the  rank  of  Alabama 
among  the  States  of  the  Union  both  in  the  production  of  iron 
ore  and  in  pig  iron. 
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Red  Ore  or  Hematite. 

All  the  ore  of  this  quality  milled  in  Alabama  occurs  in  the 
Clinton  or  Red  Mountain  formation.  The  Red  Mountain 
ridges  occur  on  each  side  of  the  anticlinal  valleys  which  sepa- 
rate the  coal  fields.  In  places  the  red  ore  ridges  are  lacking 
on  one  side,  usually  the  western,  of  the  valleys,  being  cut  out 
by  faults,  while  on  the  other  hand  the  ridge  may  be  duplicated 
on  one  side  of  the  valley  by  the  same  faults. 

In  most  of  the  valley  occurrences  the  moderate  dips  of  the 
ore  bed  are  on  the  eastern  side  and  there  are  .also  practically 
all  of  the  ore  mines.  Murphree's  Valley  makes  an  exception  to 
this,  the  moderate  dips  and  the  iron  mines  being  on  the  western 
side.  The  iron  ore  occurs  mainly  in  the  central  part  of  the 
formation  in  seams  or  beds  one  to  five  in  number,  which  vary 
in  thickness  from  a  few  inches  to  thirty  feet. 

While  the  ore  seams  are  very  persistent  along  the  outcrop 
which  in  Alabama  must  be  as  much  as  50  miles,  yet  they  vary 
greatly  from  place  to  place,  being  either  too  thin  or  too  lean 
for  profitable  working  in  the  greater  part  of  this  distance. 

The  most  important  development  of  the  Clinton  ore  in  this 
State  and  in  the  world  is  along  the  15  or  16  miles  stretch  of 
the  east  Red  Mountain  between  Birmingham  and  Bessemer, 
and  there  is  a  practiacally  continuous  series  of  mines  and  strip- 
pings  for  this  entire  distance.  Much  mining  of  this  ore  has 
also  been  done  near  Gate  City,  Village  Springs,  Attalla,  Gads- 
den, Round  Mountain,  Gaylesville,  Ft.  Payne,  Valley  Head, 
etc. 

The  completion  in  October,  1912,  of  a  diamond  drill  boring 
in  Shades  Valley,  within  a  mile  of  the  base  of  Shades  Moun- 
tain, gives  a  definite  answer  to  the  speculations  concerning  the 
occurrence  of  red  ore  under  Shades  Valley.  This  boring  shows 
that  there  is  no  falling  off  in  the  thickness  and  quality  of  the 
ore  with  distance  from  the  outcrop,  and  that  the  depth  of  the 
ore  below  the  surface  at  a  distance  of  more  than  2J4  miles  from 
the  outcrop  on  Red  Mountain  is  not  too  great  for  shaft  min- 
ing. 

The  elevation  of  the  surface  at  the  drilling  is  595  feet.  The 
top  of  the  ore  was  reached  at  a  depth  of  1,902  feet  and  a  section 
of  the  seam  in  descending  order  is : 
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Ore   (8elf-fluxing)    9  ft.  6  in. 

Shale   4  in. 

Ore  (Siliceous) 9  ft.  Gin. 

An  analysis  of  an  average  sample  of  the  drill  core  of  the 
upper  bench,  made  by  David  Hancock,  shows  as  follows : 

Per  Cent. 

Metallic  iron 39.51 

Silica  9.94 

Alumina   8.34 

Calcium  Carbonate 24.20 

Magnesium  carbonate 78 

Metallic  manganese 20 

Pliosphorus    32 

The  importance  of  this  demonstration  of  a  vast  increase  in 
the  amount  of  red  ore  available  immediately  or  in  the  near 
future,  cannot  well  be  overestimated. 

In  1913  the  Gulf  States  Steel  Company  acquired  about  1,500 
acres  of  land  upon  which  the  drill  hole  above  mentioned  was 
located.  They  have  since  sunk  a  double  track  slope  to  the  ore. 
In  time  this  is  likely  to  be  the  largest  producing  mine  in  the 
State. 

Another  drill  hole  was  put  down  in  Shades  Valley  in  1913, 
in  Section  19,  T.  19,  R.  3  W.,  but  the  records  are  not  avail- 
able for  publication  at  the  present  time. 

The  hematite  production  in  Alabama  for  1915  was  4,374,309 
long  tons,  as  against  3,902,567  tons  in  1914,  an  increase  of 
471,742  tons  or  12.1  per  cent. 

This  1915  production  of  hematite  is  82.4  per  cent  of  the  total 
iron  ore  production  of  the  State,  and  8.4  per  cent  of  the  total 
iron  ore  production  of  the  United  States. 

The  average  price  of  hematite  in  Alabama  in  1914  was  $1.21 : 
in  1915,  $1.25. 

Browx  Ore  or  Limoxite. 

This  ore,  the  second  of  importance  in  the  State  and  third'  in 
the  United  States,  furnished  only  1.7  per  cent  of  the  total  iron 
ore  production  of  the  United  States  and  17.6  per  cent  of  the 
iron  ore  production  of  the  State  in  1915.  The  entire  limonite 
production  of  the  United  States  in  1915  was  1,488.709  long 
tons  of  which  Alabama  contributed  935,045  tons  or  62.8  per 
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cent,  and  the  State  holds  accordingly  the  first  rank  in  this 
industry. 

In  the  early  days  of  iron  making  and  up  to  the  year  1876 
this  was  the  only  ore  used  in  the  Catalan  forges,  bloomaries, 
and  charcoal  furnaces  of  the  State.  It  was  then  demonstrated 
that  good  iron  could  be  made  at  low  cost  from  the  red  ores, 
with  coke  for  the  fuel. 

In  general  the  limonites  are  considered  the  best  of  the  ores 
of  Alabama  and  they  command  the  highest  prices  and  com- 
mand a  ready  sale. 

The  usual  mode  of  occurrence  is  in  irregular  masses  of  con- 
cretionary origin  in  the  residual  clays  resulting  from  the  de- 
composition of  limestones,  and  as  a  consequence  the  mining 
is  uncertain  and  expensive.  Limonite  also  occurs  in  regularly 
stratified  seams  or  beds,  and  then  it  is  the  result  of  the  altera- 
tion of  pyrites  or  of  carbonate  ores.  Practically  all  of  the 
brown  ore  actually  mined  is  that  occurring  in  the  residual  clays 
above  mentioned.  Most  of  the  ore  before  going  to  the  furnace 
is  washed  and  screened,  and  this  manipulation,  together  with 
the  cost  of  mining,  makes  it  the  most  expensive  of  the  iron 
ores,  and  it  is  therefore  seldom  used  alone,  but  is  usually 
mixed  with  the  red  ore  in  proportions  determined  by  the  qual- 
ity of  the  iron  desired.  It  is  used  alone  in  the  charcoal  fur- 
naces and  also  in  the  coke  furnaces  when  a  particularly  tough 
pig  iron  is  wanted. 

The  limonite  deposits  are  very  numerous  and  are  distributed 
over  a  broad  expanse  of  country  and  in  many  places  are  knoyvn 
to  be  very  extensive.  In  some  of  the  deposits  the  ore  is  in 
nearly  solid  mass,  in  others  it  is  much  scattered,  and  in  conse- 
quence the  amount  of  foreign  material  necessary  to  be  moved 
for  every  ton  of  ore  produced,  varies  very  much,  not  only  in 
the  different  ore  banks,  but  also  in  the  different  parts  of  the 
same  bank. 

The  deposits  occur  in  nearly  all  the  geological  formations 
of  the  State,  but  in  most  of  these  the  ore  is  either  insufficient 
in  quantity  or  not  pure  enough  to  be  of  much  commercial  value. 
The  most  important  of  the  deposits,  in  point  of  extent  and 
value,  occur  overlying  the  following  formations,  viz.,  the 
Knox  Dolomite  and  the  Weisner  Quartzite,  the  Lauderdale 
Chert  of  the  Lower  Carboniferous,  and  the  Lafayette.  Some 
extensive  beds  of  ore  of  inferior  quality  generally  occur  also 
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in  the  Tuscaloosa  formation  of  the  Cretaceous,  and  in  the 
upper  part  of  the  Lower  Carboniferous  and  in  the  Metamor- 
phic  rocks. 

The  limonite  or  brown  ore  production  of  Alabama  in  1915 
was  935,045  long  tons  as  against  936,392  tons  in  1914,  a  de- 
crease of  1,347  tons,  or  .14  per  cent. 

The  average  price  per  long  ton  of  brown  ore  marketed  in 
Alabama  in  1915  was  $1.68,  as  against  $1.49  in  1914. 

Details  of  Iron  Ore  Production  In  Alabama,  1915. 

The  following  tables  show  details  concerning  the  production 
of  iron  ore  in  the  State,  together  with  the  rank  of  the  State  in 
mined  and  marketed  iron  ore  in  1914  and  1915 : 


li'on  ore  mined  in  Alabama,  19H'1915,  hy  rarietieSy  tcith  percentage 

of  increase  in  1913  in  long  tons. 


Y«ar  j    Henatite    |  Brown  or* 


Total 
quuitity 


of  total  U. 
S.  ptodiic'n 


«.« .  \ « '« *>^««  *  «  « « 


IM S,902.W7  9S«.S92  4.838.M9  '             11,68 

ItU     '     4.STO09  1  MS»04S  '     S.SM,SM  |               9.74 

Uier«aM    or  dwraaML >    471.74*  '—  1.M7  J-    47«.S»5  | 

•+          12.1  —  0.1  -r            ».4  ! 

I'll 
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Average  price  per  gross  ton  of  iron  ore  shipped  from  mines  in  Ala- 

hama  and  the  United  States,  1914-1915. 


Hematite 


1914 


1916 


Brown  Ore 


1914 


1916 


Alabama     .» 

United    States 


$1.21 
1.79 


$1.26 
1.80 


$1.49 
1.72 


$1.68 
1.80 


Bank  of  the  first  five  states  in  mined  and  marketed  production  of 

iron  ore  in  1914  and  1915, 


1914 


State 


Mined 


8  9 

ore 


(3 
o 

II 


Marketed 


ll 


1 
2 
8 

4 
6 


Minnesota 
Miehiflran 
Alabama 
WiBconsin 
New    York 


21,946,901 

62.96 

10,796,200 

26.06 

4,888,969 

11.68 

886,612 

2.18 

785,877 

1.90 

28,298,647 

68.66 

8,688,280 

21.49 

4,614,926 

11.87 

691,696 

1.49 

640,262 

1.61 

$40,628,771 

18,722,868 

6,727,619 

1,178,610 

1,992,892 


66.60 

26.04 

7.97 

1.64 

2.77 


1916 


1 
2 
8 

4 
6 


Minnesota 
Michigan 
Alabama 
Wiseonain 
New    York 


88,464,660 

60.27 

12,614.616 

22.64 

6,809,864 

9.74 

1,096,888 

1.97 

998,846 

1.79 

82,646,286 

18,664,437 

6,814,966 

1,126,269 

981,746 


68.68 

24.68 

9.76 

2.08 

1.68 


$67,742,648 

28,218,627 

6,798,266 

2,188,012 

2.797,270 


67.01 

27.86 

6.71 

2.16 

2.76 
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Principal  Iron  Ore  Mines. 

In  1914  and  1915  there  were  three  hundred  and  forty  iron 
ore  mines  active  in  the  United  States  as  compared  with  411 
in  1913,  and  184  mines  produced  more  than  50,000  long  tons 
of  ore  each  in  1915,  as  compared  with  164  mines  in  1914. 

The  Red  Mountain  group  of  red  hematite  mines  in  the  Bir- 
mingham district,  Alabama,  led  in  1915,  with  an  output  of 
2,138,015  long  tons  of  ore,  this  quantity  is  nearly  130,000  tons 
more  than  the  output  of  this  group  in  1914.  Six  of  the  seven 
mines  producing  more  than  1,000,000  tons  each  in  1915  are  in 
Minnesota. 

Iron  ore  mines  of  Alabama  that  produced  more  than  50,000  long  tons 

each  in  1915, 


& 


Name  of  Mine 


Nearest  Town 


Variety  of  Ore 


Quantitj 


1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 


Red  Mountain  Group.., 
Woodward,  1,  2  and  8.. 

Raimund  No.  1 

Sonffo ~.~ ..~ — —> 

Greeley . • 

Steinman — 

Raimund,  No.  2 ... 

^^vi«aiia.  •••■..*.•■•«••*...« ........ 

Friedman...!.. .~.....  ...^.... 

Ironaton — ....^........,....... 

Houston ....~,......~..~.. .. 

Raimund*  No.  8 

Tjinneliiil..~.«~—.~«.....<" 

A^oc^ay  ....*.■  ■  ■  ■  »......♦•.■■•.■... 

Cnampion....«>M. ».... 


Lipeoomb.. 

Beeaemer. — .. 

Sonso ~ ~. 

Greeley 

Steinman 


Attalla 

Woodstock 

Ironaton 

Rickey -. 

Bessemer 

Goethite - 

Oneonta 


Hematite 
Hematite 
Hematite  . 
Hematite 
Brown  Ore. 
Hematite 
Hematite 
Hematite 
Brown  Ore 
Brown  Ore. 
Brown  Ore 
Hematite 
Brown  Ore. 
Brown  Ore. 
Brown   Ore 


2,188.015 

880,787 

221,956 

210.869 

157,914 

125,188 

118,911 

88,712 

81,684 

77,870 

77,458 

74.568 

70,991 

56,729 

56,427 


^Includes  the  product  of  three  mines,  producing  over  50,000  tons  each,  operated 
by  two  compHsnies  which  do  not  permit  the  publication  of  individual  statistics. 


Total    16    mines.......M.......~~.....>~~.<..'-M.*. — ..~.» «..-..».» .■>..»- ...«.«. .~~. ................... , 4.486,468 

Unspecified    (8   mines) - — — 758,648 

Tonnage  from  18  mines  producing  over  50.000  tons 6,190.011 

Tonnasre  from  12  mines  producing  less  than  60.000  tons  each 119.848 

Grand  total  of  Alabama  production — ..~ ~. ~~ — ...  6,809,864 
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Average  price  per  gross  ton  of  pig  iron  in  Alabama  and  the  United 

States,  1911-1915, 

1911 

1912 

1918 

1914 

1916 

AUbamA    ~    ...-     --    $10.76 

United    States - -. -....         14.07 

$10.76 
18.98 

$12.08 
16.08 

$10.62 
18.42 

$10.24 
18.21 

LIME. 


EuoEiTE  A.  Smith. 

DURING  the  year  1915  there  was  an  increase  in  the  pro- 
duction of  lime  in  Alabama,  as  compared  with  the  pro- 
duction of  the  preceding  year.  The  total  product  of  14  opera- 
tors in  1915  was  60,332  short  tons,  an  increase  from  the  1914 
production  of  13,366  short  tons  or  28.4  per  cent.  The  value  of 
the  product  was  $250,227,  an  increase  of  $50,413,  or  25.2 
per  cent. 

As  heretofore,  the  most  important  use  of  the  lime  produced 
was  for  building  purposes.  21.8  per  cent  of  the  State's  total 
production  is  definitely  so  accredited  in  the  returns,  which 
added  to  the  10.4  per  cent  in  the  form  of  hydrated  lime,  pro- 
duced by  3  operators,  give  32.2  per  cent  definitely  assigned  to 
building  purposes.  Of  the  66.4  per  cent  sold  to  dealers,  uses 
not  specified,  a  large  proportion  undoubtedly  goes  for  building 
purposes,  so  that  probably  more  than  50  per  cent,  possibly  75 
per  cent  of  the  product  is  thus  used.  Other  chief  uses  for  lime 
are  in  chemical  works,  paper  mills,  soap  factories,  manufac- 
tories  of  sand-lime  brick,  slag  cement,  etc. 

Shelby  County,  as  heretofore,  was  the  largest  producer  in 
1915,  having  produced  41,883  tons,  or  about  70  per  cent  of  the 
total.  The  other  producers  in  the  order  of  their  rank,  were 
Blount,  Etowah,  Jackson,  and  Jefferson. 

The  following  tables  present  some  additional  data  on  the 
lime  production  in  Alabama  in  1914  and  1915 : 
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Production  of  lime,  1914  and  1915. 
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Number  of  lime  kilns  in  Alabama  using  various  kinds  of  fuel  in 

1914  and  1915, 


Year 

Coal 

Producer 
sas 

Wood 

Coal  and 
Wood 

Total 
number 
of  kilns 

1914     ... 

8 
•6 

8 
8 

10 
8 

9 
20 

8fr 

1915 

42 

*6  coal  and  1  coke. 

Those  interested  in  the  subject  of  lime  are  referred  to  an 
article  on  Lime  by  Ralph  W.  Stone  of  the  U.  S.  Geological 
Survey,  and  on  the  Source,  Manufacture,  and  Use  of  Lime, 
by  E.  F.  Burchard  and  Warren  E.  Emby  of  the  U.  S.  Geologi- 
cal Survey,  in  Vol.  II  of  the  Mineral  Resources  of  the  United 
States  for  1913,  and  to  the  section  on  Lime  by  G.  F.  Loughlin, 
in  Mineral  Resources  of  the  United  States  for  1915. 
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MICA. 


MICA  mines  were  opened  in  Alabama  during  the, early  days 
of  mica  mining  in  the  Southern  States.  Prospects  have 
been  tested  at  various  subsequent  times,  and  considerable  min- 
ing has  been  carried  on  at  intervals  during  the  last  20  years. 
The  mines  are  located  in  Randolph,  Cleburne,  Clay,  and  Talla- 
poosa counties,  and  there  are  prospects  in  Lee,  Coosa,  Chilton 
and  other  counties. 

In  1915  there  were  four  mines  producing  mica.  The  output 
was  8,400  pounds  of  sheet  mica  valued  at  $5,545,  also  several 
hundred  dollars  worth  of  scrap  mica. 


MINERAL  WATERS. 


R.  B.  Dole. 

RETURNS  from  Alabama  indicate  that  the  mineral-water 
trade  in  1915  was  little  more  than  half  that  in  1914.  The 
sales  amounted  to  86,499  gallons,  and  the  value  of  the  output 
was  $8,912,  the  average  price  per  gallon,  10  cents,  remaining 
the  same.  The  decrease  was  chiefly  in  sales  of  table  waters. 
Fourteen  springs  reported  sales ;  four  springs  regarding  which 
no  reports  have  been  received  for  two  years  have  necessarily 
been  considered  idle.  Four  mineral-water  bathing  establish- 
ments and  five  resorts  accommodating  about  650  guests  were 
maintained.  A  small  amoimt  of  mineral  water  also  was  used  in 
the  manufacture  of  soft  drinks. 

The  following  14  springs  reported  sales: 

Bailey  Springs,  Florence.  Lauderdale  County. 

Bladon  Springs,  Bladon  Springs,  Choctaw  County. 

Bromberg  Gulf  Coast  Lithla  Spring,   Bayou  Labatre,  Mobile 

County. 
Cooks  Springs,  Cooks  Springs.  St.  Clair  County. 
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Dixie  Spring,  Dixie  Spring,  Walker  County. 
Healing  Springs,  Healing  Springs,  Washington  County. 
Ingram  Lithia  Well,  near  Ohatchee,  Calhoun  County. 
Livingston  Mineral  Spring,  Livingston,  Sumter  County. 
Luverne  Mineral  Spring.  Luverne,  Crenshaw  County. 
McCary  Mineral  Well,  near  Birmingham,  Jefferson  County. 
Matchless  Mineral  Wells,  east  of  Greenville,  Butler  County. 
Purity  Spring,  Spring  Hill,  Mobile  County. 
Shocco  Spring,  Talladega,  Talladega  County. 
White  Sulphur  Wells,  near  Jackson,  Clarke  County. 

The  following  table  shows  the  relative  productions  and  their 
respective  values  of  mineral  and  table  water  in  1914  and  1915 : 

Production  and  value  of  mineral  and  tahle  icaters  sold  in  1914 

and  1915. 
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$17,126 
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0.85 
0.17 


The  quantity  of  water  used  in  the  manufacture  of  "soft 
drinks"  in  1914  was  86,500  gallons ;  in  1915,  2,300  gallons. 


NATURAL  GAS. 


John  D.  Northrop. 

THE  natural-gas  industry  in  Alabama  is  of  little  conse- 
quence. In  1915  natural  gas  in  sufficient  quantities  to  sup- 
ply the  needs  of  291  consumers  in  the  town  of  Fayette  was 
obtained  from  three  wells  in  the  Fayette  gas  field,  Fayette 
County,  and  enough  for  the  needs  of  150  consumers  in  the 
town  of  Jasper  was  obtained  from  two  wells  in  Walker 
County.  In  the  Fayette  field  the  wells  range  in  depth  from 
1.400  to  1,440  feet.     In  the  Walker  County  field  gas  is  ob- 
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tained  at  a  depth  of  1,800  feet.    One  gas  well  was  drilled  in  the 
Fayette  field  in  1915. 

Because  of  the  small  number  of  producers,  the  statistics  of 
production  and  consumption  of  natural  gas  in  Alabama  cannot 
be  given,  without  revealing  confidental  data  furnished  by 
individual  companies. 


OCHER. 


James  M.  Hux. 

OCHER  is  a  hydrated  ferric  oxide  permeating  a  clay  base.. 
It  has  a  specific  gravity  of  about  3.5  and  a  decidedly^ 
golden-yellow  color.  As  viewed  under  the  microscope  and  with 
considerable  enlargement  the  particles  composing  ocher  appear 
flocculent  and  uniform.  Good  grades  should  contain  20  per 
cent  or  more  of  iron  oxide,  though  there  is  a  wide  variation  in 
•  the  iron  content  of  the  material  sold  as  ocher.  Ferruginous 
shale  is  often  ground  and  the  product  marketed  as  ocher,  but 
unless  the  material  is  actually  an  ocher,  as  defined  above,  such 
product  is  classed  under  slate  and  shale  in  this  chapter. 

In  1913  ocher  was  produced  in  Georgia,  Pennsylvania,  Vir- 
ginia, Alabama,  California,  Iowa,  and  Vermont,  the  States 
being  named  in  the  order  of  their  producing  importance.  In 
1913  Alabama  re-entered  the  class  of  ocher  producers,  a  new 
mine  being  opened  in  Clarke  County.* 

Since  the  beginning  of  the  European  war  domestic  ochers 
have  been  more  used  than  heretofore.  It  is  the  general  opinion 
among  the  users  of  this  pigment  that  the  domestic  ocher  does 
not  compare  with  the  French  ocher  in  tone,  color,  or  strength. 
It  seems  to  be  the  case,  as  in  many  American  industries,  that 
the  producers  will  not  prepare  their  materials  with  the  care 
used  by  the  foreign  manufacturers.  It  is  the  belief  of  the 
writer  that  some  domestic  ochers  could  be  made  equal  to  the 
.  French  ochers  in  every  respect  if  American  producers  would 

^This  mine  was  the  only  producer  of  ocher  in  1916,  but  there  are  many  promia- 
inff  depoaitfl  of  ocher  in  Alabama,  eBpecially  in  the  area  of  the  Tuscaloosa  forma- 
tion of  the  Cretaceous,  as  well  as  in  other  parts  of  the  Coastal  Plain  southward 
nearly  to  the  Gulf.— E.  A.  S. 
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give  more  attention  to  the  details  of  cleaning  and  floating.  It 
"has  been  said  of  American  ochersf  that,  "by  skillful  handling, 
a  thoroughly  satisfactory  color  can  be  obtained.  This  is  done 
by  tinting  the  ocher  with  American  chrome  yellow  until  the 
correct  shade  is  obtained." 


PETROLEUM. 


By  Eugene  A.  Smith. 

OCCURRENCES  of  tar  springs,  bituminous  limestones, 
and  bituminous  sandstones  in  the  Tennessee  Valley,  have 
been  repgrted  as  far  back  as  the  time  of  Prof.  Tuomey,  the 
first  State  Geologist,  and  many  notices  of  these  things  have 
appeared  in  subsequent  reports  of  the  Geological  Survey,  espe- 
cially the  Report  on  the  Tennessee  Valley  Region  by  Mr. 
Henry  McCalley.  In  this  report  will  also  be  found  somewhat 
full  accounts  of  the  Goyer  wells,  put  down  in  the  Moulton 
Valley  some  time  in  the  early  part  of  '91.  From  these  wells 
small  quantities  of  oil  were  obtained  and  the  report  above 
named  gives  some  analyses  of  the  oil.  In  the  same  report 
are  accounts  of  deep  wells  near  Hartselle,  Newmarket  and 
Huntsville,  from  some  of  which  small  amounts  of  oil  were  ob- 
tained. Later  borings  in  the  mineral  district  of  North  Ala- 
bama have  obtained  some  small  quantities  of  oil ;  as  at  Bryan 
station  in  Jefferson  County,  Jasper  in  Walker  and  Cordova, 
also  in  Walker.  The  last  named  boring  struck  a  small  pocket 
of  oil  at  the  depth  of  835  or  840  feet  during  the  latter  part  of 
December,  1916.  Other  borings  further  north  at  Hamilton 
in  Marion  County,  and  Atwood  in  Franklin  County,  have  also 
yielded  oil-saturated  sands  and  small  quantities  of  oil.  Some 
of  the  drillings  also  in  the  Fayette  County  gas  field  have 
passed  through  oil  sands,  according  to  report. 

In  South  Alabama,  around  the  Hatchetigbee  anticlinal  in 
Choctaw,  Washington  and  Clark  counties,  there  have  been 
several  deep  borings  after  oil,  but  none  in  any  commercial 
quantity  has  yet  been  brought  in. 

tPaint,  Oil,  and  Drus  Rev.,  vol.  68,  p.  4,  Sept.  16,  1914. 
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The  striking  of  the  oil  pocket  at  Cordova  in  December, 
1916,  which  yielded  oil  in  quantity  measurable  by  the  barrel, 
has  greatly  stimulated  the  search  for  oil  in  Alabama,  and  com- 
panies are  now,  (March,  1917),  quite  active  in  nearly  all 
parts  of  the  State.  There  seems,  therefore,  to  be  no  reason 
to  doubt  that  in  the  next  12  months  we  shall  be  able  to  class 
Alabama  as  one  of  the  oil-producing  states. 


SAND  AND  GRAVEL. 


THE  total  production  of  sand  and  gravel  in  the  State  in 
1915  was  924,701  short  tons,  valued  at  $242,336,  as  com- 
pared with  831,430  tons,  valued  at  $262,219  in  1914,  an  in- 
crease in  quantity  of  93,271  tons  or  11.2  per  cent,  and  a 
decrease  in  value  of  $19,883  or  7.6  per  cent. 

There  was  an  increase  in  the  quantity  of  sand  of  73,506  short 
tons  or  24.2  per  cent,  and  in  value  of  $2,138  or  1.7  per  cent. 

In  the  quantity  of  gravel  there  was  an  increase  of  3.7  per 
cent,  and  a  decrease  in  the  value  of  15.9  per  cent. 

Over  42  per  cent  of  the  sand  was  used  for  building  pur- 
poses. 

The  following  tables  give  a  comparison  of  the  production 
of  sand  and  gravel  in  1914  and  1915,  and  the  production,  value 
and  disposition  of  the  sand  in  these  two  years. 


Production  in  short  tonfi  of  sand  and  gravel  in  1914  and  1915, 
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*Chert  has  been  added  to  these  totals. 
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SILICA  (QUARTZ). 


By  Frank  J.  Katz. 

Uses. 

SILICA  (quartz)  as  discussed  in  this  chapter  is  used  for 
many  purposes,  principally  in  the  manufacture  of  pottery, 
paints,  and  scouring  soaps,  as  a  wood  filler,  as  a  polisher,  and 
in  metallurgical  and  chemical  processes.  In  the  pottery  indus- 
try, where  it  is  generally  called  flint,  silica  is  used  in  the  body 
of  the  ware  to  diminish  shrinkage  and  is  also  used  in  glazes. 
Silica  for  use  in  pottery  should  contain  less  than  0.5  per  cent 
of  iron-bearing  minerals.  Manufacturers  of  paint  use  consid- 
erable quantities  of  very  finely  ground  silica,  which  forms  as 
much  as  one-third  of  the  total  pigment  in  some  paints.  For 
this  purpose  finely  ground  crystalline  material  is  superior  to 
fine  sand  in  its  natural  state  because  of  the  angularity  of  the 
grains,  which  makes  them  adhere  more  firmly  to  the  article 
painted  and  after  wear  affords  a  good  surface  for  repainting. 
The  same  angularity  makes  artificially  comminuted  crystalline 
quartz  superior  to  natural  sand  for  use  in  wood  fillers.  For 
soaps  and  polishing  powders  ground  material  is  preferred  to 
natural  sand  on  account  of  its  whiteness  and  angularity.  For 
all  these  purposes  large  quantities  of  pure  quartz  sand  and 
standstone  are  finely  ground  and  yield  a  product  fully  equal 
to  that  obtained  by  grinding  massive  crystalline  quartz. 

The  material  known  commercially  in  the  United  States  as 
tripoli,  which  is  the  siliceous  residue  of  decomposed  lime- 
stones, also  yields  an  excellent  grade  of  pulverized  silica,  which 
is  used  for  the  same  purpose  as  silica  powder  obtained  from 
massive  crystalline  quartz  and  from  sands  and  sandstones. 
Diatomaceous  (infusorial)  earth  is  also  used  to  make  polishing 
powder  that  is  employed  for  similar  uses  to  those  for  which 
quartz,  sand,  and  tripoli  powders  are  employed,  but  diatomace- 
ous earth  has  somewhat  different  properties  and  most  of  it 
finds  different  application. 

Quartz  crushed  and  graded  to  various  sizes  is  used  in  mak- 
ing sandpaper  and  sand  belts,  as  a  scouring  agent,  for  "frost- 
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iiig"  glass  with  sand-blast  apparatus,  and  for  other  purposes. 
Blocks  of  massive  quartz  and  quartzite  are  used  in  the  chemi- 
cal industry  as  a  filler  for  acid  towers  and  as  a  flux  in  copper 
smelting.  Ground  quartz  is  also  used  in  filters  and  in  tooth 
powders  and  by  dentists  as  a  detergent. 

Sand  and  crystalline  quartz  have  been  used  in  making  silicon 
and  alloys  of  silicon  with  iron,  copper,  and  other  metals  in  the 
electric  furnace.  Quartz  may  be  used  in  the  electric  furnace 
to  make  chemical  apparatus,  such  as  tubes,  crucibles,  and 
dishes. 

Propuction. 

In  Alabama  one  firm  made  an  initial  production  of  sand- 
stone near  Trussville,  Jefferson  County,  from  property  ac- 
quired late  in  the  year  and  reported  that  a  mill  for  grinding 
would  be  put  into  operation. 


STONE. 


Eugene  A.  Smith. 

ON  ACCOUNT  of  the  variety  of  uses  to  which  stone  is 
put,  there  is  no  regular  unit  of  measurement,  and  the 
figures  in  this  report  represent  the  values  of  the  different  va- 
rieties. 

Production. 

Alabama  produces  only  three  kinds  of  stone,  viz.,  limestone, 
marble,  and  sandstone. 

The  total  value  of  the  production  of  stone  in  Alabama 
showed  a  decrease  in  1915  of  45.5  per  cent.  The  greater  part 
of  this  decrease  was  in  the  limestone  (rough  building  stone, 
crushed  stone  for  road  making,  and  concrete,)  and  for  agri- 
cultural purposes.  The  standstone  also  showed  a  decrease. 
There  was  also  a  notable  decrease  in  the  value  of  the  marble 
produced.  Eact  figures  for  marble,  however,  cannot  be  given 
except  for  the  year  1914,  since  before  1914  there  were  less 
than  three  producers. 

The  following  table  gives  some  additional  details  concern- 
ing the  total  stone  production : 
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Total  value  of  Hone  (limegi&ne,  samdHone  and  wtarbie)  produced  in 
Alabama  in  19H  and  1915,  percentage  of  total  U.  8.  value, 

rank  of  state  and  number  of  plants. 
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Limestone. 

The  most  important  use  of  the  limestone  produced  in  Ala- 
bama in  1915  as  in  1914  was  for  furnace  flux,  while  crushed 
stone  for  road-making  and  concrete  follow  next  in  importance. 
A  very  decided  decrease  in  the  amount  of  ground  limestone 
for  agricultural  purposes,  is  to  be  noted. 

The  limestone  burned  into  lime  or  used  in  the  manufacture 
of  Portland  cement  is  not  taken  into  account  here,  but  is  in- 
cluded in  the  value  of  each  of  the  finished  products  in  whose 
manufacture  it  was  used. 

As  thus  limited  the  total  value  of  the  limestone  produced  in 
1916  was  $426,266,  as  compared  with  $787,214  in  1914,  a  de- 
crease of  $360,948,  or  45.9  per  cent. 

The  value  of  the  limestone  produced  in  1914  and  1915  classi- 
fied according  to  the  uses  of  the  stone,  are  given  in  the  fol- 
lowing table: 

Value  of  limestone  (not  including  marble)  produced  in  1914  and  1915, 

according  to  uses. 


Ut«B 


1914 


1916 


Rough    bulldtnff 

Drtaa«d    buUdins 

RubbU     

Ripmp    

Cnithtd    Ston* : 

Road    makins 

Railroad    ballatt 
Concrtto     

Flux     

AirricuUural    — 

0(h«r     ..... 


|20p992 
20,568 


8.882 

76.628 

1.076 

287.119 

660,691 

17.S66I 


««•«*«««»«•%«**••< 


I 


66,912 

16,487 

800 

18.879 

42,116 

664 

46.448 

289.1671 
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114,080 
—      6,071 

+     14,497 

88.412 

622 

241.676 

71.6241- 

9.979'- 

\ 


—  67.1 

—  24.7 

4-     878.4 

—  44.2 
48.6 
84.2 
19.8 
67.6 


Total - '     rr87.211'     $426.266— $860,948—       46.9 
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Limestone  for  Building  Purposes. 

The  preparation  of  cut  stone  for  building  purposes  in  Ala- 
bama, while  on  the  increase,  is  not  yet  what  it  should  be. 
Practically  all  of  this  material  comes  from  the  quarries  in  the 
subcarboniferous  limestone  of  the  Tennessee  Valley-,  the  most 
important  quarries  being  at  Rockwood  in  Franklin  County,  op- 
erated by  Foster  and  Cheighton  Co.,  of  Nashville;  This 
stone  is  quite  similar  in  appearance,  composition,  and  other 
qualities  to  the  Indiana  stone,  and  so  far  as  experience  in  the 
use  of  the  stone  from  the  two  localities  in  the  buildings  of  the 
University  of  Alabama  goes,  the  Alabama  stone  holds  its  own 
under  influence  of  the  weather  better  than  does  the  Indiana 
stone.  Stone  steps,  door  sills,  and  window  sills,  buttress  caps, 
etc.,  of  the  Alabama  stone  put  in  place  in  1885  show  practically 
no  deterioration  in  color  and  wear  under  foot,  and  in  crum- 
bling and  roughening  under  the  influence  of  the  weather, 
which  cannot  be  said  of  some  portions  of  the  Indiana  stone 
used  in  buildings  erected  in  1909-10.  The  Rockwood  quarries 
have  most  modern  and  approved  methods  of  machinery  for 
sawing  the  stone  and  handling  it  in  transit  to  the  mills  and 
elsewhere.  The  stone  is  of  massive  formation,  of  great  thick- 
ness and  extent.  Blocks  weighing  as  much  as.  25  tons,  without 
crack  or  flaw,  are  not  infrequently  quarried,  the  size  of  the 
blocks  being  practically  limited  onlv  by  the  capacity  of  the 
hoisting  machinery. 

The  Oolitic  variety  is  most  extensively  used  for  building 
and  monumental  work.  It  is  of  light  gray  color,  uniform 
grain,  and  homogeneous  texture.  It  possesses  a  quality  of 
cheapness,  it  can  be  cut  to  any  design  required,  and  is  at  the 
same  time  strong  and  durable. 

With  the  installing  of  adequate  machinery  at  the  quarry  for 
doing  the  finished  work,  there  should  never  be  any  longer  any 
reason  for  going  outside  of  the  State  for  this  quality  of  stone. 
Already  the  material  has  been  very  extensively  used  in  public 
buildings  in  Mississippi,  Tennessee,  as  well  as  in  Alabama.  The 
only  reason  why  it  was  not  used  in  the  recently  erected  build- 
ings at  the  University  of  Alabama  was  that  at  the  time  these 
building  contracts  were  let,  the  quarries  furnished  only  the 
rough  sawn  stone  and  there  was  not  in  Alabama  any  establish- 
ment adequately  equipped  for  the  dressing  of  the  stone  in  the 
quantity  needed. 
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The  above  statements  are  confirmed  by  a  report  on  the  com- 
parative tests  made  on  the  Rockwood  stone,  and  those  from 
Bedford,  Ind.,  and  Bowling  Green,  Ky.,  by  Prof.  Robert  H. 
McNeilly,  in  the  Engineering  Laboratory  of  Vanderbilt  Uni- 
versity. 

From  this  report  I  give  the  following  extracts: 

"General  Characteristics. — The  Rockwood  limestone  is 
an  almost  pure  oolitic  limestone  with  frequent  small  crystals  of 
calcite  distributed  throughout  its  mass.  It  resembles  closely 
the  Bedford  stone  in  appearance,  except  that  it  has  a  slightly 
more  open  texture.  The  Bowling  Green  stone  is  finer  in  grain, 
softer  and  more  easily  pulverized  than  either  the  Bedford  or 
Rockwood  stones,  and  contains  an  appreciable  amount  of  petro- 
leum, which  lends  somewhat  to  the  ease  with  which  it  is 
worked.  In  all  three  stones  the  texture  is  exceptionally  uni- 
form, as  it  is  almost  impossible  to  detect  the  bedding  planes 
by  eye;  however  in  this  respect  the  Bowling  Green  stone  is 
most  marked,  and  it  is  frequently  necessary  to  test  by  hammer 
to  detect  which  is  the  bed  plane.  Rockwood  stone  is  lighter 
in  color  than  either  the  Bedford  or  Bowling  Green  stones. 

"Chemical  Analysis. — The  following  is  an  analysis  of  the 
Rockwood  stone  made  at  my  request  by  Dr.  Paul  C.  Bowers, 
Chief  Chemist  of  the  Tennessee  Geological  Department  : 

Rockwood  Stone. 

Moisture  and  loss  on  heating  to  ITS'*  C 0.07 

Insoluble  siliceous  residue  (SlOt,  etc.) 0.49 

Oxide  of  Iron  and  Alumina  (Fe«0.  &  AlsOs) 0.30 

Carbonate  of  Lime  (CaCOs) 98.23 

Carbonate  of  Magnesia   (MgCO») 0.97 


/ 


Total 100.06 


tc 


'Physical  Tests. — Comparative  physical  tests  of  the  three 
samples  of  stone  were  made  as  follows : 

Loss  in  weight  on  drying, 

Cross  bending  tests, 

Compression  tests, 

Absorption  tests, 

Per  cent  of  water  absorbed, 

Specific  gravity  in  bulk,  and  of  pulverized  stone, 

Density, 

Abrasion  tests. 

The  results  of  these  physical  tests  are  summarized  in  the 
Conclusions  below  quoted. 
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"Conclusions. — The  above  tests  were  made  as  nearly  as 
possible,  under  identical  conditions,  and  barring  the  accidental 
characteristics  of  the  samples,  which  were  selected  at  random, 
these  results  are  believed  to  represent  truly  the  comparative 
characteristics  of  each  of  the  stones  under  consideration. 

"The  Rockwood  Stone  shows  itself  to  be  a  superior  building 
stone  to  others  in  every  respect  except  density — but  even 
here,  since  its  absorption  of  water  is  the  lowest  of  the  three,  it 
should  prove  more  durable,  while  the  smaller  weight  per  cubic 
foot  can  be  placed  more  cheaply  on  account  of  freight  charges. 

"As  compared  with  the  Bowling  Green  stone,  the  Rockwood 
shows  a  decidedly  higher  strength,  and  characteristics  which 
indicate  a  greater  durability.  The  Bowling  Green  stone,  how- 
ever, is  undoubtedly  more  easily  worked  than  either  of  the 
other  two  stones,  due  to  its  being  softer  and  also  to  the  pres- 
ence of  oil.  This  oil  has  the  bad  effect  of  staining  the  stone 
itself  and  the  contiguous  masonry  for  several  years  aftfer  it  is 
placed,  while  the  very  ease  with  which  the  stone  can  be  worked 
makes  the  Bowling  Green  very  inferior  where  used  for  door 
sills  and  steps.  This  is  shown  well  by  the  Abrasion  Test  which 
shows  the  Rockwood  stone  in  its  best  light,  as  a  very  superior 
material  for  steps,  door  sills,  and  other  places  subject  to,  wear. 

"From  my  examination  of  these  three  stones,  I  believe  no 
builder  would  make  a  mistake  in  using  any  one  of  the  three, 
for  they  are  all  unquestionably  very  superior  building  stones. 
While  each  stone  may  have  advantages  over  the  other  for  some 
specially  desired  characteristics,  as  a  building  stone  for  gen- 
eral purposes,  each  is  highly  satisfactory. 

Respectfully  submitted, 

RoBiSRT  H.  McNkilley, 
Assistant  Professor  of  Civil 
Engineering,  Vanderbilt  University." 

Marble. 

The  marble  of  Alabama  is  of  two  kinds,  crystalline,  or  true 
marble,  and  non-crystalline. 

The  crystalline  or  statutary  marble  occurs  mainly  in  a  nar- 
row valley  along  the  western  border  of  the  metamorphic  area, 
extending  from  Marble  Valley  in  Coosa  County,  through  Tal- 
ladega into  Calhoun.    The  length  of  the  marble  belt  through 
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Coosa  and  Talladega  counties  is  about  50  miles.  The  width 
of  the  valley  carrying  the  marble  as  a  rule  is  from  one  quarter 
to  one-half  mile,  widening  in  places  to  a  mile  and  a  quarter, 
for  example  in  the  neighborhood  of  Sylacauga. 

The  quarries  longest  known  are  Gantt's  and  Herd's  near 
Sylacauga,  Nix's  near  Sycamore,  Bowie's  near  Rendalia,  and 
Taylor's  and  McKenzie's  near  Taylor's  Mill,  east  of  Talladega. 
From  all  of  these  marble  was  quarried  before  the  civil  war. 

During  1915  two  companies  reported  production  of  marble 
in  Alabama,  viz.,  the  Alabama  Marble  Company  at  Gantt's 
Quarry  and  the  Moretti-Harr^h  Company,  whose  quarry  ad- 
joins that  of  the  Alabama  Marble  Company  at  Gantt's.  The 
other  quarries  mentioned  are  in  Talladega  county,  near  Syla- 
cauga. 

The  plant  of  the  Alabama  Marble  Company  at  Gantt's  Quarry 
which  was  completely  destroyed  by  fire  in  December,  1910,  has 
been  rebuilt  and  equipped  with  all  the  machinery  needed  for 
the  working  up  of  any  kind  of  finished  product. 

I  think  it  is  fairly  safe  to  say  that  on  the  whole  the  marble 
from  this  quarry  and  immediate  vicinity  is  of  the  highest  grade 
of  commercial  white  marble  now  on  the  market  and  obtainable 
in  laree  quantity.  There  are  small  quantities  of  marble  pro- 
duced both  in  Italy  and  Vermont  that  are  somewhat  freer 
from  coloring  matter  than  the  best  grades  that  can  be  produced 
in  Alabama  in  any  quantity.  But  on  the  other  hand,  the  poor- 
est grades  in  Alabama  greatly  surpass  the  poorest  grades  pro- 
duced elsewhere,  so  that  the  average  of  the  Alabama  deposit  is 
probably  somewhat  higher  than  that  of  any  other  so  far 
developed,  not  excluding  even  the  marble  from  the  Carara 
district  in  Italy.  The  marble  from  this  State  (Gantt's  Quarry) 
has  now  a  well  established  reputation  and  has  been  used  in 
more  than  200  important  buildings  throughout  the  United 
States. 

It  can  be  seen  in  the  galleries  of  the  National  Museum  in 
Washington. 

The  Moretti-Harrah  Company  furnishes  the  marble  in  blocks 
for  monumental  and  rough  interior  purposes. 

A  beautiful  quality  of  variegated  limestone  or  marble^red, 
pink  and  white — ^belonging  probably  to  the  Cambrian  forma- 
tion, occurs  in  Shelby  County,  a  mile  or  two  south  of  Shelby 
Springs  station  on  the  L.  &  N.  railroad,  and  extending  thence 
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southwest  for  a  mile  or  two.  Nothing  but  prospecting  work 
has  been  done  on  this  marble.  The  Trenton  limestone  in  the 
Appalachian  valleys,  particularly  Jones  Valley  below  Besse- 
mer, contains  marble  similar  to  that  quarried  in  the  vicinity  of 
Knoxville,  Tenn.  Also  as  to  Pratt's  Ferry  on  the  Cahaba  River 
in  Bibb  County  a  quarry  was  for  many  years  worked  in  this 
formation  and  turned  out  a  very  beautiful  quality  of  marble 
varying  in  color  from  gray  through  pink,  red  and  brown 
shades. 

A  black  marble  which  is  exceedingly  promising,  has  been 
reported  and  some  development  work  done  near  Anniston, 
and  at  Piedmont,  Calhoun  County,  and  some  very  handsome 
specimens  of  cave  onyx  have  been  obtained  from  near  Kymul- 
ga  in  Talladega  County. 

In  the  Coastal  Plain  the  St.  Stephen  limestone  of  the  Ter-, 
tiary  holds  ledges  of  hard,  almost  crystalline  rock  capable  of 
taking  good  polish.  The  colors  vary  from  nearly  white, 
through  shades  of  yellowish  into  red,  and  it  would  make  a 
handsome  decorative  marble,  especially  for  inside  work. 

Other  limestone  formations,  such  as  the  Subcarboniferous 
and  the  Knox  Dobmite,  could  in  places  be  drawn  upon  for 
marble. 

Sandstone. 

As  may  be  seen  in  the  tables  below,  the  production  of  sand- 
stone in  1915  shows  a  decrease  in  total  value  of  $131,341,  or 
S1.2  per  cent  as  compared  with  1914. 


Value  of  8and8tone  production  in  Alabama,  1914  and  1915,  according 

«  to  uses. 


Use 


i. 


1914 


1916 


Increase 

or 
Decrease 


Percent* 
aare 


Bonffh    bnildins 

Gftnbter    — 

Rubble     — -. 

Riprap     .      •— •••• •••• 

Cmsbed    stone — concrete. 


Total. 


167.079 

2,800 

1.668 

16.694 

86.142 


$161,778 


$160 

4.600 

18.827 

12.466 


$80,482 


—  $66,929 
+  2,200 
+     11.269 

—  8,289 


—  99.7 
+  96.7 
+  766.4 

—  20.7 


-$181,841 


—      81,2 
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Value  of  Umestone  and  sandstone  production  in  Alabama,  1911-1915, 


Kind 

1911 

1912 

1918 

1914 

1916 

LiiiMitoiie    .~ 

Sanditone     , 

$671,796 
7S.196 

$681,086 
27.696 

$812,664 
161.111 

$787,214 
161.778 

$426,266 
80.482 

SUMMARY. 


BECAUSE  of  the  difference  in  the  units  of  measurement 
employed  in  the  various  branches  of  the  mineral  industry, 
a  summation  of  the  production  of  the  year  can  include  only 
the  values  of  the  products.  It  is  also  to  be  noted  that  a  simple 
summation  of  all  the  values  of  the  minerals  or  mineral  products 
listed  in  this  pamphlet  would  give  a  value  much  in  excess  of 
the  true  value,  since  it  many  cases,  as  for  instance,  coal  and 
coke,  and  iron  ore  and  pig  iron  and  steel,  the  second  product  is 
directly  a  product  of  the  first,  and  the  value  of  the  first  is  in- 
cluded in  that  of  the  second.  To  give  the  values  of  both  as  a 
part  of  the  total  would  be  to  repeat,  in  a  measure,  at  least  a 
partial  value  of  the  first  or  raw  product,  and  would  give  an  er- 
roneous result. 

As  the  Survey  has  not,  however,  the  figures  upon  which  to 
base  an  estimate  as  to  the  percentage  of  each  product  which 
was  used  in  the  manufacture  of  some  other  product,  the  sum- 
mation of  the  mineral  production  of  the  State,  as  given  here, 
will  be  a  simple  summation  of  the  values  reached  by  the  indi- 
vidual branches  of  the  industry. 

According  to  this  rather  unsatisfactory  manner  of  summa- 
tion, which  does  not  include  the  value  of  the  steel  produced, 
the  value  of  the  1915  raw  materials  and  immediately  derived 
products,  was  $61,760,086,  as  compared  with  $56,769,559  in 
1914  an  increase  of  $4,990,527  or  8.78  per  cent. 

This  production  may  be  classified  as  follows : 
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Raw  Products 129,457,407 

Pig  Iron 23,767,124 

Coke  8,605,666 

Total 161,760,086 

The  more  important  minerals  and  products  after  coal,  pig 
iron  and  coke,  are  iron  ores,  clay  products,  stone,  cement,  sand 
and  gravel  and  lime,  given  in  the  order  of  their  relative  value. 

Below  is  a  tabular  presentation  of  the  value  of  the  mineral 
products  of  Alabama,  as  estimated  above  for  the  years  1911, 
1912,  1913,  1914,  and  1916. 

Year.  .  Value. 

1911 462,772,951 

1912 60,141.793 

1913 67,530,089 

1914 56,769,559 

1915 - 61,760,086 
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PREFACE 


The  statistics  of  all  the  minerals  included  in  the  following 
pages  have  been  collected  in  cooperation  with  the  United 
States  Geological  Survey,  and  have  been  compiled  from  ad- 
vance chapters  of  the  Mineral  Resources  of  the  United  States, 
a  publication  of  the  Federal  Survey. 

The  introductory  and  general  matter  in  each  of  these  articles 
has  either  been  taken  without  change  from  the  U.  S.  advance 
chapters  or  has  been  rearranged  or  condensed  from  these 
chapters,  or  entirely  rewritten  to  suit  it  to  our  present  pur- 
poses.   In  each  case  credit  it  given  to  the  author. 


INTRODUCTION 


EcoBNE  AixBN  Smith. 

AN  INSPECTION  of  the  subjoined  tables  will  show  that 
there  has  been  in  1916  an  increase  both  in  quantity  and 
value  of  the  mineral  products  of  the  State  with  the  exception 
of  gravel,  bauxite  and  sandstone,  and  an  increase  in  the  quan- 
tity of  mica  but  a  decrease  in  the  value. 

Following  the  plan  set  out  by  Mr.  E.  W.  Parker  in  1913,  and 
continued  by  the  Alabama  Survey,  we  pass  in  review  the 
production  in  1915  and  1916  of  Alabama  minerals,  and  their 
immediate  derived  products,  taking  them  up  somewhat  in  the 
order  of  their  commercial  importance. 

Coal, — ^Alabama's  production  of  coal  in  1916  was  18,086,197 
short  tons,  valued  at  $24,859,831,  an  increase  of  21.1  per  cent 
in  the  quantity  and  30.4  per  cent  in  value  as  compared  with 
1915.  As  in  1915,  the  value  of  coal  products  in  Alabama  in 
1916  was  approximately  three-fifths  of  the  total  mineral  output 
of  the  State. 

Coke, — ^The  coke  production  of  Alabama  increased  from 
3,071,811  short  tons,  valued  at  $8,545,555,  in  1915,  to  4,298,417 
tons  valued  at  $15,019,139  in  1916,  an  increase  in  the  value  of 
75.51  per  cent 

Iron  Ore, — In  1916  there  was  an  increase  of  27.09  per  cent 
in  the  total  quantity  of  iron  ore  production  in  the  State  as 
compared  with  1915.  29.44  per  cent  in  the  quantity  of  the 
hematite  and  16.06  per  cent  in  the  quantity  of  the  brown  ore. 

Fig  Iron. — In  the  quantity  of  pig  iron  marketed  in  Alabama 
in  1916,  there  was  an  increase  from  1915  of  352,243  gross 
tons,  or  16  per  cent  and  of  $15,237,636,  or  64  per  cent  in  the 
value.  The  value  of  this  iron  ore  production,  and  not  the 
value  of  the  pig  iron,  is  used  in  making  up  the  total  value  of 
the  mineral  products  of  the  State. 

The  total  value  of  the  mineral  production  of  Alabama,  ex- 
cluding the  value  of  pig  iron  and  coke,  and  including  the  value 
of  the  iron  ores  and  the  coal  was  in  1916  $40,973,430,  com- 
pared with  $29,489,279  in  1915,  of  which,  as  already  stated 
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approximately  three-fifths  is  represented  by  the  products  of 
the  coal  mines.  More  than  one-fourth  of  the  total  value  was 
contributed  by  the  iron  mines.  The  increase  in  1916  from  1914 
was  $5,793,788,  or  30.4  per  cent. 

The  principal  coal  producing  counties  are  Jefferson,  Walker, 
Bibb,  Tuscaloosa,  and  St.  Clair,  in  the  order  named.  The  prin- 
cipal iron  ore  counties  are  Jefferson,  Tuscaloosa,  Franklin  and 
Etowah.  The  combined  value  of  the  pig  iron  and  coke  made 
in  Alabama  in  1916  was  $54,013,799.  These  values  are  not 
included  in  the  total  as  they  are  represented  in  the  value  of  the 
iron  ore  and  coal  produced. 

Clay-Working  Industries. — These  industries  yielded  products 
in  1916  valued  at  $1,520,301  as  against  $1,193,022  in  1915,  an 
increase  of  $327,279  or  27.43  per  cent.  This  does  not  include 
the  value  of  the  raw  clay  sold,  which  in  1916  amounted  to 
$51,053,  an  increase  in  1916  of  44.9  per  cent. 

The  center  of  the  clay-working  industry  is  Jefferson  county, 
and  Birmingham  furnishes  the  principal  market.  Vitrified 
front  and  fire  brick,  represent  a  value  of  $667,536,  or  134.2  of 
the  value  of  the  coilimon  brick,  while  the  total  output  of  the 
brick. yard  makes  up  76.6  per  cent  of  the  total  value  of  the 
clay  products  of  the  State.  All  the  fire  brick  is  reported  from 
Jefferson,  Baldwin  and  Calhoun  counties,  and  all  the  vitrified 
brick  is  from  Jefferson  and  St.  Clair  counties.  Clay  pits  for 
the  manufacture  of  common  brick  have  been  opened  in  one  or 
more  places  in  thirty-two  counties. 

The  pottery  products  in  1916  consisted  of  stone- ware,  yellow 
and  Rockingham  ware,  and  red  earthen  ware,  including  turpen- 
tine cups,  and  represented  a  value  of  $22,805,  an  increase  over 
1915  of  $7,508,  or  49.1  per  cent. 

Stone. — The  quarry  products,  the  greater  part  of  which  is  • 
limestone,  valued  in  1916  at  $1,202,256,  an  increase  from  1915 
of  $i82,804,  or  67.17  per  cent.     This  increase  was  mainly  in 
the  limestone  used  for  flux  and  in  lesser  degree  in  the  lime- 
stone used  for  building  purposes. 

Over  76  per  cent  of  the  total  value  of  the  stone  production 
in  1916  is  that  of  the  limestone.  Its  most  important  uses  are 
for  furnace  flux,  concrete,  riprap,  and  for  building  purposes. 
The  production  of  marble  in  1916  was  practically  the  same  as 
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that  in  1915.  The  figures  of  production  cannot  be  given  because 
of  limited  number  of  producers. 

Marble  holds  the  second  place  in  the  value  of  quarry  prod- 
ucts. Beautiful  white  marble  occurring  in  Coosa  and  Talla- 
dega counties,  being  extensively  used  for  building  work,  (both 
inside  and  outside).  A  black  marble,  which  gives  promise  of 
future  development,  has  been  prospected  near  Anniston  and 
near  Piedmont. 

The  reader  is  referred  to  the  body  of  this  Bulletin,  under 
Stone,  for  further  details  concerning  especially  the  building 
stone  and  marble  industries. 

Cement, — ^The  cement  production  of  Alabama  in  1916 
amounted  to  1,442,476  barrels,  valued  at  $1,410,104  as  against 
1,114,386  barrels,  valued  at  $891,473  in  1915.  This  was  an 
increase  of  2d  A  in  quantity  and  58.2  per  cent  in  value. 

Lime. — ^The  lime  production  is  not  included  in  that  of  the 
limestone.  It  amounted  in  1916  to  67,524  short  tons,  an  in- 
crease from  the  1915  production  of  7,192  tons,  or  11.92  per 
cent.    The  value  of  the  product  is  $312,531,  an  increase  from 

1915  of  $62,304,  or  24.89  per  cent. 

Graphite, — ^The  Alabama  graphite  is  all  of  the  crystalline 
variety,  and  the  value  of  the  product  in  1916  was  $492,407  as 
against  $204,572  in  1915,  an  increase  of  140.7  per  cent.  The 
Alabama  product  for  1916  was  54  per  cent  of  the  total  value 
of  the  crystalline  graphite  for  the  United  States.  The  great 
increase  in  the  production  and  value  of  the  Alabama  graphite 
since  1915,  and  the  installing  of  a  number  of  new  plants  in 

1916  make  it  probable  that  the  Alabama  production  in  coming 
years  will  represent  an  even  larger  proportion  of  the  total 
U.  S.  value. 

Minor  Products, — Alabama  produces  a  small  quantity  of 
gold  and  silver,  and  other  minor  products  are  barytes,  bauxite, 
mill  stones,  mineral  waters,  natural  gas,  sand  and  gravel,  and 
quartz. 

In  the  following  table  there  is  a  comparison  of  the  mineral 
output  in  Alabama  in  the  years  1915  and  1916.  As  stated 
above,  the  total  does  not  include  the  value  of  the  pig  iron  or 
that  of  the  coke,  but  it  does  include  the  value  of  the  coal  made 
into  coke,  and  of  the  iron  ore  sold  or  used  in  making  pig 
iron. 
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STATISTICS  OF  THE  MINERAL  PRODUCTION  OF 

ALABAMA  FOR  1916 


ABRASIVES. 


Eugene  A.  Smith. 

Alabama's  production  of  abrasives  is  at  present  limited 
to  a  small  number  of  millstones  (chasersf)  quarried  and 
made  at  Dutton,  Jackson  County;  there  are,  however,  several 
materials  in  different  parts  of  the  State  which  are  sufficiently 
promising  to  be  worth  investigating  and  thorough  testing ;  the 
nature  and  locality  of  these  deposits  were  treated  in  Bulletin 
No.  13,  which  see. 


BARYTES. 


(Condensed  from  Mineral  Resources  of  the  United  States.) 

James  M.  Htr.L. 

IX  1916  production  from  deposits  in  Alabama  was  reported 
by  4  operators,  as  compared  with  I  operator  in  1915,  and  the 
production  increased  from  less  than  500  short  tons  in  1915  to 
7,631  short  tons  in  1916.  In  1916  sales  were  reported  by  4 
operators  whose  average  price  was  $3.56,  as  compared  with  1 
operator  in  1915  who  received  essentially  the  same  price. 

tChaAera  arc  larjirer  than  the  reerular  millstones.  They  are  used  for  heavier 
work,  such  as  grindiikg  quartz,  feldspar,  banrtes,  etc.,  and  they  run  on  ed^e. 
Though  they  are  made  with  a  diameter  as  short  as  24  inches,  they  are  usually 
turned  out  with  diameters  ransrinflr  from  60  to  84  inches,  and  are  as  much  as  22 
inches  in  thickness.  These  chasers  are  run  on  pans  paved  with  rouarhly  cubical 
blocks  of  the  congrlomerate,  with  edges  about  a  foot  in  lenerth.  In  srrindinsr  quartz 
in  such  pans  the  chasers  are  used  in  the  preliminary  crushing ;  then  rough  blocks, 
usually  three  in  number,  are  either  attached  to  or  carried  along  by  lateral  arms, 
which  in  turn  are  joined  to  a  vertical  revolving  shaft.  By  the  circular  movement 
of  these  blocks  the  material  placed  in  the  pan  is  ground  to  powder. 
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Deposits  near  Jacksonville,  Calhoun  County;  Vincent,  Har- 
per, and  Wilsonville,  Shelby  County;  and  Leeds,  Jefferson 
County,  were  under  development,  and  a  considerable  produc- 
tion was  made  from  the  mine  in  Jefferson  County,  at  which  a 
steam-driven  hoisting  plant  and  log  washer  is  operated.  The 
mine  is  about  5  miles  south  of  Leeds  in  the  flat  valley  bottom 
of  Little  Cahaba  River.  The  Chickamauga  (Pelham)  lime- 
stones (Ordovician),  in  which  the  valley  is  cut,*  strike  north- 
northeast  and  dip  southeast  at  steep  angles.  The  mining  has 
exposed  the  very  rough  surface  of  the  underlying  blue-gray 
limestone,  in  which  barite  in  irregular  masses  replaces  the  lime 
and  magnesium  carbonates.  The  barytes  is  mined  from  the 
red  residual  clay  overlying  the  limestone  and  some  large  masses 
of  barytes  have  been  found,  though  the  great  bulk  of  the 
barytes  ranges  from  1  to  4  inches  in  size  and  is  of  high  grade. 

From  1  to  3  miles  north  of  Angle  station  and  about  1*^  miles 
northwest  of  Jacksonville,  Calhoun  County,  there  arc  a  series 
of  barytes  deposits  on  which  a  little  development  has  been  done. 
These  deposits  lie  at  the  base  of  white  quartzite  ridge  in  red 
residual  clay  that  is  derived  from  blue-gray  magnesian  lime- 
stone, whose  age  has  not  been  definitely  determined  Init  which 
is  probably  Knox  dolomite. 

In  the  vicinity  of  Vincent,  Harpersville,  and  Wilsonville, 
eastern  Shelby  County,  there  are  small  irregular  masses  of 
barytes  in  the  red  residual  clays  derived  from  limestone  of 
Beekmantown  age.f  Shipments  have  been  made  from  several 
small  pockets,  and  it  is  reported  that  at  a  number  of  places 
indications  point  to  larger  bodies. 

Details  concerning  the  manufacture  of  ground  barytes,  of 
lithopone,  and  of  barium  chemicals  and  their  uses  are  given  in 
Bulletin  No.  19  of  the  Alabama  Geological  Survey,  and  in  the 
Mineral  Resources  of  the  United  States  for  1916.       E.  A.  S. 

*Butts,  Charles,  U.  S.  Geol.  Surrey  Geol.  Atlas,  Birminsrham  folio  (No.  176), 
1910. 

fButts,  Charles,  U.  S.  Geol.  Survey  Geol.  Atlas.  Montevallo-Columbiana  folio  (in 
preparation). 
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BAUXITE  AND  ALUMINUM. 


By  James  M.  Hill.* 


Bauxite, 
introduction. 

BAUXITE,  the  ore  of  the  widely  useful  metal  aluminum, 
has  also  an  important  use  in  the  manufacture  of  artificial 
abrasives  and  of  bauxite  brick,  more  properly  called  high 
alumina  refractories.  It  is  also  the  basis  of  an  extensive  chemi- 
cal industry,  being  the  crude  material  from  w^hich  alum,  alumi- 
num sulphate,  and  several  other  aluminum  salts  are  made. 

DOMKSTIC  PRODUCTION.  *  . 

The  production  of  bauxite  in  the  United  States  in  191 G  was 
425,100  long  tons,  having  a  value  at  the  mines  of  $2,296,400, 
an  increase  over  the  production  in  1915  of  43  per  cent  in  quan- 
tity and  52  per  cent  in  value.  The  poduction  from  the  Geor- 
gia, Alabama,  and  Tennessee  field  in  1916  was  49,190  long  tons, 
an  increase  of  about  74  per  cent,  and  the  Arkansas  production 
of  375,910  long  tons  showed  an  increase  of  approximately  40 
per  cent. 

Apparently  the  producers  of  aluminum  consumed  about  300,- 
000  tons,  makers  of  chemicals  about  80,000  tons,  and  makers 
of  abrasives  and  refractories  about  45,000  tons  of  bauxite  in 
1916. 

As  will  be  seen  by  the  following  table,  though  the  domestic 
consumption  of  bauxite  in  1916  also  increased  43  per  cent  over 
the  consumption  in  1915,  domestic  deposits  were  apparently 
able  to  supply  the  whole  demand  and  still  leave  some  bauxite 
for  export.  The  larger  exports  were  apparently  to  Canadian 
aluminum  and  abrasive  makers. 


*The  BtatiBtical  data  in  this  report  were  prepared  by  Miss  H.   M.  Gaylord,  of 
the  United  States  Geological  Survey. 
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Bauxite  produced  and  consumed  in  the  United  States,  1912-1916. 


DOMESTIC  PRODUCTION 

Georgia,  Alabama,  and 

YEAR 

Tennessee 

Arkansas. 

.      Total 

Quantity 

Quantity 

Quantity 

(lonflT  tons) 

Value. 

(lonsr  tons) 

Value. 

(lonfiT  tons) 

Value. 

1912 

42,566 

$191,848 

117.299 

1677,684 

169,866 

$768,982 

1918 

40,870 

160.710 

169.871 

846.988 

210,241 

997.698 

1914 

24,071 

92,608 

196,247 

976,686 

219.818 

1.069.194 

1916 

28,246 

144,846 

2te,796 

1,370,489 

297.041 

1,614.834 

1916 

49,190 

284,810 

876.910 

2.011,690 

426.100 

2.296.400 

MARKETS  AND  PRICES. 

The  market  for  bauxite  in  the  United  States  is  east  of  Missis- 
sippi River,  and  the  largest  consumers  are  located  at  or  near 
the  following  cities :  East  St.  Louis  and  Auora,  111. ;  Detroit, 
Mich. ;  Cincinnati,  Ohio ;  Knoxville,  Tenn. ;  Philadelphia  and 
Erie,  Pa. ;  Niagara  Falls  and  New  York  City,  N.  Y. ;  and  Bos- 
ton, Mass.  Recently  a  number  of  municipal  and  industrial 
waterworks,  have  installed  small  plants  for  the  manufacture  of 
aluminum  sulphate  for  use  in  purification  of  water.  It  is  not 
believed  that  this  new  market  will  materially  affect  the  indus- 
try, as  it  seems  probable  that  its  demand  will  not  be  great  and 
that  the  bauxite  used  may  be  of  lower  grade  than  that  accepted 
by  commercial  manufacturers. 

Bauxite  is  graded  according  to  its  chemical  composition 
and  sold  to  the  various  consuming  industries  on  the  basis  of 
analysis.  Apparently,  low  silica  and  titanium  content  is  essen- 
tial to  the  aluminum  industry,  but  the  iron  content  may  be 
fairly  high,  though  bauxites  low  in  iron  and  titanium  are  pre- 
ferred by  the  makers  of  alum  and  aluminum  sulphate.  Makers 
of  abrasives  appear  to  be  able  to  use  bauxites  lower  in  grade 
and  containing  larger  proportions  of  silica  and  iron  than  are 
permissible  in  bauxites  for  other  uses,  but  the  majority  of  abra- 
sives are  made  from  bauxites  low  in  silica  and  iron.  The 
bauxite  used  for  refractories  must  apparently  be  fairly  low  in 
iron. 

The  prices  received  for  bauxite  in  1916,  as  reported  by  pro- 
ducers, ranged  from  a  low  of  $4.2 o  to  a  high  of  $6.25  a  long 
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ton,  the  average  price  for  the  whole  production  in  1916  being: 
$5.40  a  long  ton.  During  the  latter  part  of  the  year  and  early 
in  1917  higher  prices  were  offered  for  good  grade  bauxite  from 
the  central  Georgia  field. 

Owing  to  the  freight  embargoes  placed  by  various  railroads 
in  the  last  half  of  1916  and  also  to  the  shortage  of  cars  the 
producers  of  bauxite  had  considerable  difficulty  in  meeting^ 
their  orders.  The  exceptionally  wet  winter  was  also  a  handicap 
to  regular  production  and  shipping  and,  at  a  few  pits  in  the  cen- 
tral Georgia  field,  work  had  to  be  stopped  on  account  of  diffi- 
cult mining  or  hauling  conditions. 

OCCURRENCE   AND   CHARACTER   OF   BAUXITE   IN    THE 

UNITED  STATES. 

The  known  commercial  bauxite  deposits  of  the  United  States 
are  in  Cherokee,  Calhoun,  and  DeKalb  counties,  Ala.;  Saline 
and  Pulaski  counties,  Ark. ;  Wilkinson,  Meriwether,  and  Sum- 
ter counties,  Ga. ;  and  Hamilton  and  Carter  counties,  Tenn. 

Clays  carrying  a  large  amount  of  alumina  are  known  in 
many  states,  notably  central  Pennsylvania,  northeastern  Ken- 
tucky, central  Indiana,  east  central  Missouri,  in  the  Cretaceous 
areas  of  Texas  and  Alabama,  and  in  the  West  Coast  States. 
These  clays  so  far  as  known  do  not  have  the  characteristics  of 
American  bauxite  and  are  not  sold  as  such,  though  the  clay 
from  some  of  the  deposits  is  used  for  the  manufacture  of  "high 
alumina  refractories." 

All  the  bauxite  mined  in  the  United  States  is  closely  asso- 
ciated with  kaolin.  In  the  Arkansas  field  the  kaolin  is  derived 
from  the  alteration  of  syenite  in  place.  In  the  Tennessee  and 
north  Georgia- Alabama  fields  the  origin  of  the  kaolin  is  not  so 
clear,  but  it  has  been  formed  along  faults  possibly  by  the  action 
of  circulating  waters  on  the  limestone,  shale,  and  quartzitic 
rocks.  In  the  central-Georgia  field  the  sedimentary  kaolins 
are  widespread  and  were  laid  down  by  Cretaceous  and  Tertiary 
streams  which  obtained  the  materials  they  carried  from  the 
deeply  weathered  crystalline  rocks  of  the  Piedmont  region. 

In  most  places  there  is  a  distinct  gradation  from  unaltered 
kaolin  through  bauxitic  kaolin,  in  which  there  is  a  suggestion 
of  pisolitic  growth,  to  bauxite  composed  entirely  of  hard 
pisolites. 
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Bauxite  is  not  a  distinct  mineral  but  rather  a  rock  composed 
of  at  least  two  and  possibly  three  hydrates  of  alumina, 
ranging  from  diaspore  (A1»0«H«0)  though  theoretical  bauxite 
(Al«0»2H.O)  to  gibbsite  (A1«0.3H«0),  iron  oxide,  water, 
and  silica,  and  more  or  less  titanium  oxide  and  clay. 

The  bauxite  from  all  localities  in  the  United  States,  though 
it  may  vary  in  chemical  composition,  is  on  the  whole  similar 
in  general  appearance,  with  the  exception  of  the  "granitic  baux- 
ite" of  the  Arkansas  field.  The  greater  part  of  the  American 
bauxite  appears  to  be  made  up  of  rounded  pebblelike  bodies 
set  in  a  fine-grained  matrix,  which  may  also  consist  of  small 
rounded  particles  or  may  be  as  fine  grained  as  the  finest  clay. 
The  pebble  or  pisolite  form  is  so  general  that  it  is  the  con- 
spicuous characteristic  of  American  bauxite. 

The  pisolites  vary  in  diameter  from  a  small  fraction  of  an 
inch  to  as  much  as  2  inches,  but  generally  they  range  from  one- 
fourth  to  three-fourths  of  an  inch.  They  are  not  pebbles  in  the 
ordinary  sense,  as  their  shape  is  not  due  to  rounding  by  running 
water.  The  pisolites,  when  sliced  and  examined  under  the 
microscope,  are  seen  to  be  made  up  of  concentric  layers  of 
amorphous  material  and  are  cut  by  veinlets  of  a  crystalline 
aluminum  mineral.  In  some  deposits  the  pisolites  are  hard, 
in  others  Soft,  but  it  appears  to  be  generally  true  that  the  hard 
pisolite  ore  is  of  better  grade  than  the  soft. 

The  matrix  of  the  bauxite  in  some  deposits  is  soft  and  clay- 
like, while  in  other  places  it  is  hard  and  flinty. 

The  color  of  American  bauxites  ranges  from  light  cream 
through  various  shades  of  brown  to  a  deep  brownish  red, 
depending  .on  the  quantity  of  iron  contained.  However,  the 
color  is  not  always  a  guide  to  the  iron  content  for  some  brown 
or  red  bauxites  are  low  in  iron,  the  iron  being  only  a  stain  on 
the  surface  and  not  penetrating  the  interior  of  the  pisolite. 

There  is  only  one  way  to  determine  the  value  of  bauxite  and 
that  is  by  chemical  analysis,  which  should  show  total  silica, 
alumina,  titanium  oxide,  iron  oxide,  and  water.  Bauxites  of 
commercial -grade  should  carry  at  least  52  per  cent  alumina, 
though  much  of  that  shipped  contains  from  58  to  65  per  cent 
A1«0«,  and  some  material  as  low  as  42  per  cent  A1«0  is  mixed 
with  higher  grade  ore  to  bring  the  average  up.  Silica  and  iron 
should  not  run  above  16  per  cent,  and  the  better  grades  of 
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bauxite  contain  as  low  as  1  per  cent  iron  and  3  to  5  per  cent 
silica.  Titanium  is  objectionable,  and  the  content  should  be 
below  2  per  cent,  though  much  of  the  central-Georgia  bauxite 
carries  nearly  3  per  cent  TiO«.  The  combined  water  of  Ameri- 
can bauxites  ranges  from  15  to  33  per  cent.  Some  of  the 
Arkansas  and  central-Georgia  bauxites  are  particularly  low 
in  iron,  titanium,  and  silica,  and  are  used  in  the  preparation  of 
alumina  from  which  aluminium  is  made. 

A  few  characteristics,  which  indicate  in  a  general  way  the 
quality  of  bauxite,  may  be  mentioned,  though  it  is  recognized 
that  none  of  them  are  dependable.  In  general,  bauxite  of  fair 
grade  will  not  show  the  marks  of  a  hammer  when  it  is  hit  a 
glancing  blow,  though  some  bauxite  has  been  shipped  which 
can  be  cut  with  the  hammer.  Good  bauxite,  which  has  been 
dried  either  in  the  open  or  in  kilns,  when  thrown  on  a  hard 
floor  has  a  distinct  rattle  which  bauxitic  clay  does  not  have. 
The  pisolites  of  the  lighter-colored  bauxites  of  the  central- 
Georgia  field  have  a  peculiar  brownish-buff  color  and  look 
something  like  horn  or  flint ;  they  ordinarily  can  not  be  broken 
or  marked  with  the  finger  nail  in  bauxites  of  good  grade. 

Some  measure  of  the  relative  quality  of  dried  bauxite  can 
be  had  by  grinding  a  sample  in  an  agate  mortar  for  half  a 
minute.  A  bauxite  of  good  grade  will  be  found  hard  to  grind 
apd  will  stick  to  the  mortar  with  such  tenacity  that  it  will 
have  to  be  scoured  out;  a  poor  bauxite  or  bauxite  clay  will 
grind  much  more  easily  and  will  stick  very  little,  if  at  all ;  and 
clay  or  kaolin  grinds  with  ease  and  does  not  stick  to  the  mortar. 
Similar  results  are  found  if  the  sample  is  rubbed  on  glass  and 
the  glass  will  not  be  scratched  by  even  high-grade  bauxite. 

UNITED  STATES  DEPOSITS. 

Arkansas  field. — The  Arkansas  deposits  are  closely  asso- 
ciated with  syenitic  igneous  rocks  which  outcrop  in  Saline 
and  Pulaski  counties.  A  large  part  of  the  bauxite,  according 
to  Mead,*  is  clearly  the  result  of  surface  alteration  of  the  sye- 
nite in  place,  though  some  deposits  of  transported  and  recon- 
centrated  bauxites  are  found  in  the  sedimentary  rocks  around 
the  syenite  center.    The  syenite  first  alters  to  kaolin,  which  on 

*Mea4«  W.  — .,  Tbe  oecnxTenee  and  origin  of  the  bauxite  deposits  of  Arkansas : 
Eeon.  Geology,  vol.  10,  No.  1,  pp.  28-54,  191 S. 
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further  action  of  the  surface  waters  loses  silica  and  changes 
to  bauxite  of  the  "granitic"  type,  in  which  the  original  texture 
of  the  syenite  is  preserved.  Further  action  similar  to  concre- 
tionary growth  results  in  the  formation  of  the  usual  pisolitic 
variety  of  bauxite. 

The  deposits  in  Pulaski  and  Saline  counties  have  been  exten- 
sively worked  by  the  American  Bauxite  Co.,  the  Republic  Min- 
ing &  Manufacturing  Co.,  the  National  Bauxite  Co.,  and  the 
Globe  Bauxite  Co.  Recently  the  American  Bauxite  Co.  has 
built  a  loading  station  at  Bauxippi,  Ark.,  to  transship  bauxite 
from  cars  to  river  boats  for  transportation  to  its  plant  at  East 
St.  Louis. 

Korth  Georgia' A  labama^  Tenu  essee  Held. — In  Cherokee 
County,  northeastern  Alabama,  near  Rock  Run  and  Piedmont ; 
in  Floyd  County,  northwestern  Georgia,  near  Rome  and  Cave 
Springs;  and  also  near  Chattanooga  and  Keensburg,  Tenn., 
there  are  large  pocket  deposits  of  bauxite  which  have  been 
worked  for  a  number  of  years.  Some  of  the  pockets  have 
been  worked  out ;  others  are  still  in  operation ;  and  new  deposits 
are  still  being  found. 

The  pockets  are  generally  lenticular,  ranging  from  25  to 
300  feet  in  greatest  horizontal  dimensions  and  varying  in 
depth,  though  the  depth  is  usually  comparable  to  the  larger 
horizontal  axis.  The  pockets  are  disposed  along  fault  lines, 
which  are  clearly  marked.  Most  of  them  are  at  the  base  of 
grayish  quartzite  ridges  and  at  the  edge  of  the  red  clay  areas 
that  have  resulted  from  the  weathering  of  the  Knox  dolomite. 
The  presence  of  bauxite  is  usually  indicated  on  the  surface  by 
"dornicks"  or  rounded  bowlders  of  pisolitic  bauxite,  which  are 
often  uncovered  in  the  cultivation  of  fields. 

Not  all  of  the  material  in  the  pockets  is  bauxite,  as  irregular 
masses  of  red  and  white  kaolin  are  found  mixed  with  the 
bauxite ;  but  these  materials  can  be  separated  in  mining,  as  the 
ore  is  usually  distinctly  pisolitic  and  harder  than  the  kaolin.  In 
some  deposits  the  pisolites  are  harder  than  the  matrix  of  the 
bauxite,  and  the  reverse  conditions  hold  in  other  places. 

All  the  bauxite  mined  by  the  Republic  Mining  &  Manufac- 
turing Co.  is  kiln-dried  before  shipment,  but  none  of  the  other 
operators  dry  their  ore.  Mining  at  all  properties  is  by  hand 
methods  and  a  number  of  the  properties  have  no  power-driven 
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equipment,  though  several  of  the  larger  pits  are  equipped  with 
steam  pumps  and  engines  for  operating  the  incline  plain  hoists. 
A  little  powder  is  used  to  loosen  the  hard  bauxite  for  ease  in 
picking. 

The  deposits  near  Piedmont,  Ala.,  have  not  been  worked  for 
a  few  years;  but  the  National  Bauxite  Co.  is  reported  to  be 
reopening  the  Snider  pit  about  7  miles  north  of  that  place.  Near 
Rock  Run,  Ala.,  the  Republic  Mining  &  Manufacturing  Co. 
is  working  several  deposits:  the  largest  about  V/i  miles  east 
of  the  town  is  a  pocket  about  300  feet  in  diameter,  which  is 
still  producing  at  a  depth  of  92  feet. 

It  is  reported  that  bauxite  deposits  near  Fort  Payne,  DeKalb 
County,  Ala.,  will  be  on  a  producing  basis  in  the  near  future. 

Deposits  near  Cave  Springs,  Ga.,  are  under  development  by 
the  Republic  Mining  &  Manufacturing  Co.  and  Asbury  & 
Sparks,  and  the  first-named  company  is  also  shipping  from  the 
Booger-Hollow  pit  near  Six  Mile. 

In  the  Hermitage  area  north  of  Rome,  Ga.,  the  Republic 
Mining  &  Manufacturing  Co.  is  shipping  from  a  number  of 
deposits  on  the  east  side  of  Armstrong  Mountain,  near  Hermit- 
age, and  Asbury  &  Sparks  are  developing  a  pocket  about  2^ 
miles  south-southeast  of  Pinson  station. 

The  bauxite  deposits  on  Missionary  Ridge,  near  Chatta- 
nooga, Tenn.,  were  not  extensively  worked  during  1916,  though 
a  small  output  was  made.  The  Carter  County  deposits  in 
northeastern  Tennessee  were  under  development  throughout 
the  year.  The  deposits  at  both  places  are  quite  similar  to  those 
near  Rome  and  Cave  Springs. 

Central  Georgia  field* — The  first  discovery  of  bauxite  in  cen- 
tral Georgia  was  made  in  Wilkinson  County,  and  for  a  time 
the  chief  bauxite  production  of  the  field  was  made  from  de- 
posits near  Mclntyre  and  Toomsboro.  This  area  has  been 
gradually  extended  so  that  at  present  bauxite  is  known  to 
occur  westward  nearly  to  Dry  Branch,  northward  to  Stephens 
Potters,  southward  to  Irwinton,  and  eastward  to  Oconee  River. 
Deposits  near  Gordon,  Mclntyre,  Toomsboro,  and  Irwinton  are 
now  under  development. 

These  flat-lying  lenticular  deposits  are  at  all  places  associated 
with  nearly  white  sedimentary  kaolins  of  Upper  Cretaceous 

*Shearer,  H.  K.,  A  report  on  the  bauxite  and  fuller's  earth  of  the  Coastal  Plain 
of  GeorffU:    Georgria  Geol.  Survey  Bull.  SI.  pp.  19-140,  1917. 
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age.  In  most  places  the  bauxite  lies  above  the  kaolin  and  the 
base  of  the  bauxite  is  not  distinct,  as  it  grades  into  unaltered 
kaolin.  At  a  few  places  kaolin  overlies  a  bed  of  bauxite,  into 
which  it  grades.  Whether  the  bauxite  was  deposited  as  such 
or  is  an  alteration  of  the  kaolin  of  recent  occurrence  is  a  moot 
question,  but  the  evidence  seems  to  favor  the  hypothesis  that 
the  bauxite  was  formed  by  alteration  of  the  kaolin  subsequent 
to  its  deposition.  The  principal  operators  in  this  field  are  the 
Republic  Mining  &  Manufacturing  Co.,  National  Bauxite  Co., 
General  Bauxite  Co.,  and  the  Columbia  Kaolin  &  Aluminum 
Co. 

Since  the  first  bauxite  deposits  were  found  in  central  Geor- 
gia, a  large  field  has  been  opened  near  Andersonville,  in  Sum- 
ter County,  and  within  the  last  two  years  promising  deposits 
have  been  found  in  the  adjoining  parts  of  Macon  and  Schley 
counties.  The  deposits  in  this  area  are  similar  to  those  in 
Wilkinson  County  in  distribution  and  character,  but  are  found 
in  younger  kaolins.  These  kaolins  are  Tertiary  and  probably 
of  the  Midway  or  Claiborne  (Eocene)  age.  The  chief  opera- 
tors are  the  Republic  Mining  &  Manufacturing  Co.,  Kalb- 
fleisch  Corporation,  Easterlin,  and  Maynard  &  Simmons, 

Within  the  last  year  developments  seem  to  point  to  a  west- 
ward extension  of  the  bauxite  deposits  into  Randolph  and 
Stewart  counties  in  western  Georgia  and  possibly  into  eastern 
Alabama  on  a  line  with  known  occurrences  in  adjacent  parts 
of  Georgia. 

An  unusual  deposit  of  bauxite,  about  2  miles  west  of  Warm 
Springs  or  Bullochville,  in  Merri wether  County,  has  been 
worked  for  a  few  years.  At  this  place  beds  of  kaolin,  which 
dip  steeply  north,  are  exposed  by  the  workings.  Two  of  the 
beds  have  been  altered  to  bauxite,  one  a  light-colored  variety 
of  good  grade  from  which  shipments  have  been  made,  the 
other  a  dark-red  variety  which  has  not  been  mined.  The  de- 
posit was  operated  by  the  Republic  Mining  &  Manufacturing 
Co. 

Aluminum. 

domestic  production. 

The  value  of  primary  aluminum  produced  in  the  United 
States  in  1916  was  $33,900,000,  an  increase  of  108  per  cent 
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over  the  value  of  the  output  in  1915.  The  value  of  the  total 
domestic  production  of  new  metal  and  metal  produced  from 
scrap  in  1916  was  $57,330,200,  as  compared  with  $22,082,100 
in  1915. 

MARKET  AND  PRICKS  OF  ALUMINUM. 

In  the  United  States  the  quoted  prices  for  primary  or  "vir- 
gin'* aluminumf  ranged  from  a  low  of  55  cents  a  pound  in 
January  to  a  high  of  65.12  cents  a  pound  in  November,  the 
average  for  the  year  being  60.71  cents  a  pound,  as  compared 
with  33.98  cents  in  1915.  These  prices  are  for  small  lots  and 
immediate  delivery, -offered  in  the  open  market,  and  must  not 
be  taken  to  represent  the  price  received  by  the  single  producer 
of  primary  aluminum  in  this  country.  It  is  reported,f  appar- 
ently on  good  authority,  that  the  contract  prices  of  the  Alumi- 
num Co.  of  America  to  regular  consumers  ranged  from  31  to 
37  cents  a  f)oiind  in  1916,  as  compared  with  20  to  31  cents  a 
pound  in  1915.  The  demand  for  aluminum  was  very  large 
during  1916,  particularly  for  war  materials  of  various  sorts, 
and  it  is  highly  probable  that  the  demands  in  the  near  future 
will  be  increased  considerably. 

USES  OF  ALUMINUM. 

No  new  uses  of  aluminum  of  importance  were  reported  dur- 
ing 1916.  Apparently  the  use  of  aluminum  powder  in  the  high 
explosive  "ammonal"  greatly  increased,  though  there  was  a 
tendency  to  a  restriction  of  the  use  of  this  form  of  aluminum 
for  precipitation  of  silver  from  cyanide  solution  in  metallurgic 
practice.  Aluminum  foil  has  not  entirely  replaced  tin  and  lead 
foil  for  the  various  uses  to  which  those  materials  are  put. 

A  large  part  of  the  domestic  consumption  of  aluminum  is 
in  the  form  of  castings  and  drawn  and  pressed  ware,  which 
enter  into  almost  every  industry.  The  more  important  con- 
sumption, at  present,  appears  to  be  in  airplanes,  automobiles, 
and  war  munitions,  though  immense  quantities  of  cast  and 
pressed  aluminum  utensils  for  war,  household,  and  industrial 
uses  are  consumed. 

Aluminum  wire  for  the  transmission  of  electricity  has  been 
replaced  by  copper  to  a  considerable  extent,  apparently  not  so 

tEng.  and  Min.  Jour.,  voL  108,  p.  29 ;  aUo  Metal  Industry*  vol.  16,  p.  11,  1917. 
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much  because  of  failure  of  aluminum  as  because  of  the  high 
price  of  the  metal  as  compared  with  copper. 

Patents  for  many  inventions  relating  to  aluminum — various 
alloys,  methods  of  fabrication,  soldering,  and  purification  of 
scrap  aluminum — have  been  issued  during  the  last  year,  copies 
of  which  may  be  obtained  from  the  United  States  Patent  Of- 
fice. 

Other  Bauxite  Products. 

Nearly  TO  per  cent  of  the  domestic  output  of  bauxite  in  191G 
went  into  aluminum,  but  manufacturers  of  aluminum  salts  used 
nearly  10  per  cent;  apparently  8  per  cent  was  consumed  in  the 
manufacture  of  bauxite  abrasives ;  and  3  per  cent  was  used  b\' 
makers  of  **high-alumina  refractories."  sometimes  called  baux- 
ite brick. 

Within  the  last  two  years  many  foreign  and  domestic  pat- 
ents have  been  issued  relating  to  the  use  of  bauxite  in  the  fixa- 
tion of  nitrogen,  the  manufacture  of  aluminum  salts,  and  the 
fabrication  of  abrasives  and  refractories.  Copies  of  these  pat- 
ents may  be  obtained  from  the  United  States  Patent  OflFice, 
Washington,  D.  C. 

ALUMINUM   SALTS. 

The  principal  aluminum  salts  made  in  the  United  States  are 
alumina,  alums,  usually  ammonium  and  sodium  alums,  alumi- 
num sulphate,  and  aluminum  chloride.  Alumina  is  largely  con- 
sumed in  the  manufacture  of  aluminum  and  no  figures  of  do- 
mestic production  are  available.  Alums  of  various  qualities 
are  ])roduced  at  9  plants  in  the  eastern  United  States,  the  total 
production  of  alum  in  1916  being  27,257  short  tons,  valued  at 
$1,177,881.  an  increase  over  1915  of  approximately  10  per 
cent  in  quantity  and  of  G8  per  cent  in  value. 

Aluminum  sulphate  is  made  at  18  plants,  6  of  which  are 
located  at  municipal  or  industrial  waterworks,  which  consume 
their  entire  output.  The  total  quantity  of  aluminum  sulphate 
produced  in  the  United  States  in  1916  was  153,860  short  tons, 
of  which  6.037  short  tons  did  not  enter  the  market  but  was  used 
for  water  purification  at  the  place  of  manufacture.  The  quan- 
tity of  domestic  aluminum  sulphate  which  entered  the  market, 
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14T,8'^3  short  tons,  was  less  than  the  quantity  in  1915  by  13 
per  cent,  and  the  total  domestic  production  fell  off  about  9  per 
cent.  The  value  of  the  total  production  of  aluminum  sulphate 
in  1916  was  $4,410,741,  an  increase  of  nearly  37  per  cent  over 
the  value  of  the  greater  production  of  1915. 

Aluminum  chloride  is  used  for  various  purposes,  among 
which  may  be  mentioned  the  refining  of  mineral  oils.  This  salt 
was  pro<luced  at  5  plants  in  1916,  the  total  output  reported  to 
the  Geological  Survey  being  3,322  short  tons,  valued  at  $234,- 
4;M.  or  approximately  $70  a  short  ton.  This  is  the  first  time 
statistics  of  production  of  aluminum  chloride  have  been  col- 
lected by  the  Geological  Survey. 

BAUXITE   ABRASIVES. 

Bauxite  abrasives  sold  under  various  trade  names,  such  as 
alundum,  aloxite,  carborundum,  exolon,  and  lionite,  are  made 
bv  fusing  bauxite  in  an  electric  furnace.  The  fused  product  is 
broken,  sized,  and  put  into  shape  for  market.  Some  grades  of 
nearly  white  artificial  aluminum  abrasives  are  believed  to  be 
made  from  alumina.  These  products  are  sold  in  the  form  of 
powders,  cloth,  grinding  stones,  and  wheels  of  various  shapes 
for  a  multitude  of  uses. 

The  total  production  of  artificial  abrasives  made  from  bauxite 
in  1916  was  30,708  short  tons,  valued  at  $2,139,230.  Statistics 
of  these  products  have  not  been  published  separately  heretofore 
by  the  Geological  Survey. 

HIGH-ALUMINA  REFRACTORIES. 

There  are  two  classes  of  high-alumina  refractories  now  on 
:he  market.  One  commonly  called  bauxite  brick  is  made  by 
nixing  various  proportions  of  calcined  bauxite  or  high-alumina 
rlay  with  a  bonding  material  such  as  fire  clay,  sodium  silicate, 
>r  lime.  The  material  is  shaped  and  then  burned  at  a  high 
emperature  in  down  draft  kilns.  Refractories  of  this  character 
ire  being  made  by  Laclede  Christy  Clay  Products  Co.,  Harbi- 
on  Walker  Refractories  Co.,  Charles  Taylor  &  Sons,  and  the 
^rassillon  Stone  &  Fire  Brick  Co.  Not  all  the  refractories 
nade  by  these  companies  are  sold  as  bauxite  brick,  and  in  fact 
ome  do  not  contain  bauxite.  It  would  appear  that  any  re- 
ractory  brick  containing  58  per  cent  or  more  of  alumina  should 


24         GEOLOGICAL  SURVEY  OF  ALABAMA. 

■ 

be  included  in  a  statement  of  the  production  of  high-alumina 
refractories. 

From  the  best  information  available  to  the  Geological  Survey 
it  would  appear  that  in  1916  bauxite  refractories  containing 
58  per  cent  or  more  of  alumina  to  the  amount  of  over  1,000,000 
brick,  2J4  by  4J/^  by  9  inches  in  size,  were  sold.  As  has  been 
stated,  the  refractories  are  not  all  sold  as  brick,  but  the  total 
quantity  is  reduced  to  a  comparable  figure  for  publication.  The 
price  of  these  refractories  varied  from  $176  to  $380  a  thousand, 
the  price  apparently  depending  on  the  quality  of  the  product. 

Refractory  brick  containing  from  45  to  58  per  cent  alumina 
were  sold  in  large  quantities,  the  output  in  1916  being  probably 
2,000,000  brick,  at  prices  ranging  from  $50  upward  a  thousand 

The  second  class  of  high-alumina  refractories  consists  ol 
those  made  by  the  electric  fusing  of  bauxite,  the  molten  mass 
being  cast  in  desired  shapes.  No  information  is  available  con^ 
cerning  the  production  of  this  class  of  refractory,  which  is  being 
made  by  some  of  the  companies  that  make  artificial  abrasives! 

The  use  of  high-alumina  refractories  seems  to  be  expanding! 
particularly  in  the  construction  of  copper,  iron,  and  lead  furi 
naces  and  of  cement  kilns.  I 


CEMENT. 


Eugene  A.  Smith. 


PoRTi<AND  Cement. 

Resoubces.  j 

ALABAMA  contains  large  supplies  of  limestone,  chalk,  cla 
and  shale  well  adapted  to  Portland  cement  manufactun 
and  widely  distributed  throughout  the  State.  Coal  and  labc 
are  abundant  and  cheap,  transportation  facilities  are  excellen 
and  many  of  the  best  limestone  and  chalk  localities  are  situate 
on  navigable  rivers,  giving  ready  access  and  cheap  wat^r  tran 
portation  to  Galveston,  New  Orleans,  Mobile,  Charleston,  aij 
other  ports  of  the  Gulf  and  Atlantic  Coasts.    This  advanta^ 
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of  location  was  immensely  increased  with  the  opening  of  the 
Panama  Canal  for  cement  plants  located  in  Alabama  are  more 
than  a  thousand  miles  nearer  to  the  Isthmus  than  their  nearest 
possible  competitors. 

The  limestones  and  shales  of  the  northern  part  of  the  State 
lie  so  close  to  each  other,  and  above  all  so  close  to  the  great 
coal  mines  which  must  supply  the  fuel,  that  the  establishment 
of  Portland  cement  plants  near  the  coal  mines  would  give  to 
this  industry  in  Alabama  the  same  advantages  which  the  prox- 
imity of  the  iron  ore,  the  coal,  and  the  stone  has  given  to  the 
iron  industry,  and  which  has  placed  our  State  beyond  competi- 
tion. 

As  a  Portland  cement  mixture,  ready  for  burning,  consists 
approximately  of  75  per  cent  lime  carbonate  and  2o  per  cent 
of  clayey  matter,  the  material  furnishing  the  lime  carbonate 
is  necessarily  of  more  economic  importance  than  that  from 
uhich  the  silica  and  alumina  are  derived.  In  consequence,  a 
r  ctland  cement  plant  is  usually  located  in  the  immediate 
vicinity  of  a  suitable  limestone,  while  the  clay  or  shale  required 
to  complete  the  mixture  may  be  brought  some  distance. 

The  limestone  formations  in  North  Alabama  which  can 
supply  the  stone  adapted  for  use  in  cement  manufacture  are  the 
Trenton  or  Pelham  limestone  and  the  Bangor  or  Subcarboni- 
fer  >us.  In  close  proximity  to  both  these  limestone  formations 
are  the  shales  of  the  Clinton,  Subcarboniferous  and  Coal  Meas- 
ures. 

At  the  present  time  there  are  two  cement  plants  in  North 
Alabama,  namely,  the  Standard  Portland  Cement  Co.,  located 
at  Leeds  in  Jefferson  County,  and  the  Coosa  Portland  Cement 
C^'..  located  at  Ragland  in  St.  Clair  County.  Both  of  these 
plants  make  use  of  the  hard  Trenton  limestone,  and  the  Stand- 
anl  Cement  Co.,  according  to  Burchard  of  the  U.  S.  Geological 
Survey,  uses  the  shale  of  the  Clinton  formation  whilst  the  Rag- 
land  Company  makes  use  of  the  shales  of  the  Coal  Measures. 
Ifp  to  the  present  time  no  establishment  is  utilizing  the  Bangor 
limestone. 

In  Middle  Alabama  the  soft,  chalky  Cretaceous  limestone  of 
the  Selma  Chalk,  is  the  material  utilized  by  the  Alabama  Port- 
land Cement  Co.,  at  Spocari,  near  Demopolis.  The  same  Com- 
pany makes  use  of  residual  clays  overlying  and  derived  from 
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the  weathering  of  the  Selma  Chalk.     During  1915,  and  since, 
there  was  no  production  from  the  Demopolis  plant. 

In  Southern  Alabama  the  St.  Stephens  limestone  outcropping 
east  and  west  across  the  State,  furnishes  excellent  material  fori 
Portland  cement  manufacture,  using  either  residual  clays 
from  decomposition  of  the  limestone,  or  the  clays  of  the  Grand 
Gulf  formation  which  are  almost  everywhere  in  close  proximity 
to  the  limestone. 

PuzzoLAN  Cement. 

During  the  past  seven  years  only  one  establishment  in  Ala- 
bama, the  Southern  Cement  Company,  North  Birmingham,  has 
been  engaged  in  the  manufacture  of  slag  cement,  using  the 
material  from  the  furnaces  about  Birmingham.  The  produc- 
tion is  included  in  the  returns  for  Portland  cement  and  cannot 
be  given  separately. 

Owing  to  the  fact  that  there  was  in  Alabama  in  1916  only 
one  producer  of  puzzolan  cement,  and  not  more  than  two  oper- 
ating plants  in  the  Portland  cement  industry,  it  is  necessary 
to  combine  the  productions  of  the  two  industries  in  order  to 
avoid  publishing  figures  which  were  given  to  the  Survey  in 
confidence.  The  tabular  results  of  such  a  combination  are. 
however,  necessarily  inconsistent  and  not  to  be  taken  too  liter- 
ally, since  the  weights  per  barrel  of  the  two  kinds  of  cement 
varv. 

The  total  quantity  of  Portland  and  puzzolan  cement  shipped 
to  market  in  Alabama  in  1916,  was  1,442,475  barrels,  valued  at 
$1,410,104,  as  compared  with  1,114,386  barrels  in  1915,  valued 
at  $891,473,  or  an  increase  in  quantity  of  328,089  barrels,  and 
an  increase  in  value  of  $518,631. 

Below  are  given  in  tabular  form  the  foregoing  figures : 

Quantity  and  value  of  Portland  and  puzzolan  cement  marketed  in 

Alabama  in  1915  and  1916. 


No.  of 
Producers 


Quantity 

(Bbls.) 


1916     ;. 

1916     

Increase   — 

Per  cent  of  increase. 


8 
8 


1.114,386 
1,442,476 

828,089 

29.4 


Value 


$891,471 
1.410,1(mI 

618,631 

58.2 
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Recovery  of  Potash  From  Portland  Cement  Materials. 

It  has  been  noticed  that  the  flue  dust  in  a  cement  plant  often 
contains  notable  percentage  of  potash,  and  efforts  have  been 
made  to  utilize  this  dust  in  the  extraction  of  potash.  Flue  dust 
from  the  Standard  Cement  Plant  shows  2]/^  per  cent  and  above 
potash,  and  it  is  in  contemplation  to  utilize  this,  and  the  sugges- 
tion is  also  made  to  use  feldspar  in  the  manufacture.  Up  to 
the  present  time,  however,  there  has  been  no  commercial  pro- 
duction of  any  potash  from  this  source. 


CLAY  AND  CLAY  PRODUCTS. 


Clay. 

Jeffebson  Middleton  and  Eugene  A.  Smith. 

CLAY  a\uiable  for  the  manufacture  of  clay  products  is  one 
of  the  most  widely  distributed  of  our  minerals.  Hence 
there  are  clay-working  plants  scattered  over  every  State  and 
Territory  in  the  Union.  Miners  of  the  low-grade  clays  are 
usually  also  the  manufacturers,  but  as  the  higher  grades  of 
ware  are  reached,  the  rule  is  that  fewer  and  fewer  manufac- 
turers are  also  miners,  until  in  the  highest  grades  of  ware  the 
rule  is  that  the  manufacturer  buys  and  does  not  mine  the  clay 
he  uses.  The  figures  given  in  the  following  tables  represent 
clay  that  is  mined  and  not  manufactured  by  the  miner,  but  is 
sold  as  clay.  The  clay  thus  sold  is  small  in  quantity  compared 
with  the  total  production  and  includes  mainly  clay  used  for' 
high-grade  pottery  and  tile,  for  paper  making,  and  for  refrac- 
tory products. 

The  total  amount  of  clay  mined  in  Alabama  and  sold  as  such 
in  1916,  was  41,479  short  tons  valued  at  $51,053.  This  was  an 
increase  in  quantity  of  9,609  short  tons  or  30.2  per  cent,  and  of 
$15,821  or  44.9  per  cent  in  value  as  compared  with  1915. 

Below  is  a  table  giving  the  production  and  value  of  clay 
mined  and  sold  in  Alabama  from  1908  to  1916  inclusive,  and  a 
comparison  of  the  production  of  1915  and  1916: 
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Production  of  clay  in  Alabama  from  1908  to  1916  AncluMre,  and  a 
comparison  of  the  production  in  1915  and  1916. 


FIRE  CLAY 


MISCELLANEOUS 
CLAY 


TOTAL 


YEAR 

Quantity 
Short  Tons 

Value. 

Quantity 
Short  Tons 

Value. 

Quantity 
Short  Tons 

Value 

1908     

68,289 
45.187 
64.482 
86,203 
88.562 
49.901 
27.978 
81.620 
40,286 
8,716 
27.6 

$48,983 
36,346 
32,896 
29,909 
81,414 
68.269 
84.607 
84,882 
60,618 
16,786 

46.8 

24,000 
18.271 
20.600 

$12,000 
6,687 
6,660 

92.289 
68,408 
76,082 
36,203 
48,062 
49.901 
27.973 
31,870 
41.479 
9,609 
30.2 

$60,983 

1909     

40.932 

1910     

1911     

88.046 
29.909 

1912     

4.600 

Aa-  ■■■>■■            •■  ■■■- 

2,000 

• 

38.414 

1913     

63.419 

1914     

84.607 

1916     

1916     

• 

1,244 

• 
486 

86.232 
51.053 

Increase     

Percentaflre 

15.821 
44.9 

*Not  divulgred  but  included  in  total. 

In  1915  the  average  value  of  the  fire  clay  of  Alabama  was 
$1.11  per  short  ton,  and  the  value  of  the  fire  clay  production 
of  the  State  was  1.58  per  cent  of  the  total  value  of  the  United 
States  production.  In  1916  the  average  value  of  the  Alabama 
fire  clay  was  $1.26  per  short  ton,  and  the  value  of  the  Alabama 
product  was  1.37  per  cent  of  the  total  value  of  the  fire  clay 
produced  in  the  United  States. 

Clay  Products. 

The  State  of  Alabama  is  rich  in  clays  of  many  kinds,  yet  its 
rank  as  a  clay-working  State  is  low,  being  twenty-fifth  in  1916. 
Its  clay  products  in  that  year  reported  by  57  operators  were 
valued  at  $1,520,301— brick  and  tile,  $1,497,496;  pottery,  $22,- 
805 — an  increase  of  $327,279,  or  more  than  27  per  cent.  Ala- 
bama ranked  third  in  value  of  silica  brick  and  fourth  in  its  out- 
put, and  eighth  in  quantity  and  tenth  in  value  of  vitrified  brick 
or  block.  .Its  principal  clay  product  was  common  brick,  valued 
at  $497,446,  or  33  per  cent  of  the  State  total,  an  increase  of 
$115,354.  The  quantity  of  common  brick  marketed  in  1916  was 
85,655,000  brick,  an  increase  of  14,974,000  brick.  Vitrified 
brick  or  block  was  Alabama's  clay  product  of  second  value  * 
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25,143,000  brick  valued  at  $311,317,  a  decrease  from  1915  of 
3,605,000  in  quantity  and  of  $63,070  in  value. 

Pottery  products  of  Alabama  are  of  minor  importance,  con- 
stituting less  than  2  per  cent  of  the  value  of  the  clay  products 
of  the  State.  Fire  brick,  including  silica  fire  brick,  was  the 
leading  product  in  Alabama  and  constituted  over  a  third  of  the 
value  of  the  clay  products  of  the  State. 

Jefferson  County  was  the  principal  clay-working  county,  and 
reported  a  production  valued  at  $1,060,682,  or  70  per  cent  of 
the  State's  total,  and  an  increase  of  $245,344  compared  with 
1915.  Nearly  all  of  the  fire  brick  and  vitrified  brick  or  block 
produced  in  the  State  came  from  Jefferson  County.  The  prin- 
cipal common  brick-producing  counties,  named  in  the  order  of 
the  value  of  their  output  were  Jefferson,  Montgomery,  and  Tal- 
ladega. 

In  tabular  form  these  statistics  are  given  below : 
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Value  of  the  clay  products  of  AlabOfna  in  1915  and  1916,  with 

increase. 


BRICK 
AND  TILE 


POTTERY 


TOTAL 


1916     

1916     

Increase: 

Value 

Per  cent   .« 


$1,177,726 
1,497,496 


819,771 
27.16 


$16,297 
22,806 


7,6p8 
49.16 


$1,198,022 
1,620,801 


827,279 
27.43 


Pottery  products  of  Alabama  are  of  minor  importance,  con- 
stituting less  than  2  per  cent  of  the  value  of  the  clay  products. 
Production  was  reported  in  1916  by  nine  firms.  The  output 
was  valued  at  $22,805,  an  increase  of  $7,608,  or  49.1  per  cent 
as  compared  with  1915.  The  products  consisted  of  stone  ware 
and  yellow  and  Rockingham  ware,  and  red  earthen  ware,  in- 
cluding turpentine  cups,  etc.  The  latter  represents  a  very 
notable  proportion  of  the  total  product.  The  rank  of  Alabama 
in  the  pottery  industry  in  1916  was  16. 


Comparison  of  pottery  products  in  1915  and  1916, 


KIND 

1916 

1916 

Increase 

Percentase 

Red   earthenware*    .... 

$6,741 
8,666 

$18,661 
9.264 

$6,810 
$698 

101.02 

Stoneware  and  Rockingham  ware.... 

8.04 

Total 

$16,297 

$22,806             S7.R0R 

49.08 

^Inclndinff  turpentine  cupa,  vases,  etc. 
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COAL. 


E.  W.  Pabkeb  and  C.  E.  Lesher. 

Introductory. 

THE  great  Appalachian  coal  region  which  furnishes  over 
two-thirds  of  the  coal  production  of  the  United  States 
and  which  extends  from  Ohio  and  Pennsylvania  on  the  north 
in  a  gradually  narrowing  belt  through  eastern  Kentucky  and 
Tennessee  has  its  southern  terminus  in  a  considerably  broad- 
ened area  that  occupies  a  large  part  of  the  northern  half  of 
Alabama.  The  coal-bearing  formations  of  Alabama  underlie 
about  8,400  square  miles  and  are  divided  into  four  distinct 
basins,  the  Coosa,  the  Cahaba,  and  the  Warrior,  named  from 
the  rivers  which  drain  them,  and  the  Plateau,  which  includes 
Blount,  Lookout,  and  Sand  or  Raccoon  Mountains.  By  far  the 
most  important  basin  in  area  and  in  production  is  the  Warrior, 
which  includes  all  of  Walker  County,  most  of  Jefferson,  Tusca- 
loosa, and  Fayette  counties,  and  smaller  parts  of  Blount,  Cull- 
man, Winston  and  Marion  counties.  The  area  known  to  con- 
tain coal  is  approximately  4,000  square  miles,  or  one-half  the 
total  coal  area  of  the  State,  and  contributes  about  81  per  cent 
of  the  total  production. 

There  are  several  distinct  coal  groups  in  the  basin,  the  most 
important  of  which  are  the  Brookwood,  the  Pratt,  and  the 
Mary  Lee,  designated  by  the  names  of  their  principal  beds. 
The  Mary  Lee  group  includes  the  Blue  Creek,  the  Jagger,  and 
the  Newcastle  beds,  most  of  which  are  mined  in  places.  The 
Brookwood,  the  Pratt,  and  the  Mary  Lee  produce  most  of  the 
coking  coal  mined  in  the  State,  and  more  than  half  of  all  of  the 
coal  mined  in  the  district. 

The  Cahaba  Basin,  second  in  importance,  is  a  long  narrow 
syncline,  68  miles  long  and  about  6  miles  wide,  southeast  of  the 
Warrior,  and  occupies  parts  of  St.  Clair,  Jefferson,  Shelby  and 
Bibb  counties.  There  are  many  workable  beds,  and  the  total 
quantity  of  coal  in  the  basin  is  large.  The  production  is  some- 
thing over  17  per  cent  of  the  total  for  the  State. 
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The  Coosa  Basin  is  a  deep  syncline  east  of  the  Cahaba  and 
parallel  with  it,  extending  across  Shelby  and  St.  Clair  counties. 
It  is  also  long  and  narrow,  60  miles  long  by  6  miles  wide.  It 
has  not  been  thoroughly  explored,  but  in  different  parts  of  the 
area  from  two  to  twelve  beds,  3  or  more  feet  in  thickness,  have 
been  reported. 

The  Plateau  field  embraces  parts  of  Blount,  Etowah,  De- 
Kalb,  Cherokee,  Marshall,  and  Jackson  counties,  and  although 
it  has  an  area  underlain  by  coal  four  times  that  of  the  Cahaba 
and  the  Coosa  combined,  the  resources  in  Alabama  are  com- 
paratively small.  There  are  four  to  six  beds  locally  workable. 
So  far  as  known,  the  earliest  record  of  the  existence  of  coal  in 
Alabama  was  made  in  1834"  The  first  statement  of  production 
in  the  State  is  contained  in  the  United  States  census  report  for 
1840,  in  which  year  the  production  is  given  as  946  tons.  The 
census  report  for  1850  does  not  mention  any  coal  production 
for  the  State,  and  the  next  authentic  record  is  contained  in  the 
census  statistics  of  1860,  when  Alabama  is  credited  with  an 
output  of  10,200  short  tons.  The  mines  of  Alabama  were  prob- 
ably worked  to  a  considerable  extent  during  the  Civil  War, 
but  there  are  no  records  of  the  actual  production  until  1870, 
for  which  year  the  United  States  census  reports  a  production  of 
11,000  tons.  Ten  years  later  the  production  had  increased  to 
323,972  short  tons,  but  the  development  of  the  present  great 
industry  really  began  in  1881  and  1882,  when  attention  was 
directed  to  the  large  iron  deposits  near  the  city  of  Birmingham 
and  thus  the  great  "boom''  of  that  city  and  vicinity  was  inaugu- 
rated. By  1885  the  coal  production  of  the  State  had  increased 
to  nearly  2,500,000  tons.  Then  followed  a  period  of  relapse 
and  liquidation,  which  lasted  two  years,  after  which  business 
settled  down  to  a  conservative  and  rational  basis  and  has  since 
developed  steadily.  In  1902  the  coal  production  of  the  State 
reached  a  total  of  more  than  10,00,000  tons,  and  reached  the 
maximum  of  17,678,522  tons  in  1913,  since  which  time  there 
has  been  a  decrease,  until  1916,  when  the  maximum  of  1913 
was  exceeded,  as  may  be  seen  in  table  below. 

Production. 

The  production  of  coal  in  Alabama  in  1916  was  18.086,197 
net  tons,  valued  at  $24,859,831,  an  increase,  compared  with 
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1915,  of  3,158,260  tons,  or  21  per  cent,  in  quantity  and  of 
$5,793,788,  or  30  per  cent,  in  value.  Two-thirds  of  this  in- 
crease was  in  the  coal  used  in  the  manufacture  of  coke,  the  total 
of  which  increased  2,098,162  tons*  over  1915  as  a  result  of  the 
greatly  increased  activity  of  the  iron  and  steel  industry  in  the 
State. 

The  production  of  coal  in  Jefferson  County  increased  more 
than  2,250,000  tons,  in  Walker  County  the  increase  was  710,000 
tons,  and  in  Tuscaloosa  County,  153,200  tons. 

A  number  of  factors  tended  to  hold  down  the  production. 
In  July  and  August  abnormally  heavy  rains  and  floods  caused 
a  number  of  mines  to  shut  down  and  greatly  interfered  with 
the  operation  of  others.  Several  mine  explosions  caused  the 
mines  to  close,  for  longer  or  shorter  periods.  Although  there 
was  an  exodus  of  labor  to  other  fields  and  industries  during 
the  last  half  of  the  year  the  supply  of  labor  was  reported  to 
have  been  deficient  throughout  the  coal  fields,  the  number  of 
men  employed  increased  from  22,591   in   1915  to  25,308  in 

1916.  The  most  powerful  influence  affecting  production,  how- 
ever, was  the  shortage  of  cars,  which  began  to  be  felt  as  early 
as  May  and  became  acute  in  the  last  three  months  of  the  year. 

The  increase  in  the  average  number  of  days  the  mines  were 
worked  was  notable,  from  223  in  1915  to  262  in  1916,  a  gain 
of  one  and  a  half  months'  working  time.  In  Tuscaloosa  County 
the  number  of  working  days,  293,  was  almost  the  maximum 
possible. 

The  market  for  Alabama  coal  was  materially  widened  in 
1916.  A  readjustment  of  rates,  effective  in  August,  enlarged 
the  market  on  the  west  in  the  Mississippi  Valley  region,  and 
greater  shipments  than  at  any  time  in  the  past  were  made  dur- 
ing the  last  half  of  the  year  to  the  Carolinas,  West  Virginia, 
Illinois,  and  points  on  the  Pacific  coast.  In  December  it  was 
announced  that  the  business  of  the  Pittsburgh  Coal  Co.  at  New 
Orleans,  amounting  to  about  500,000  tons  a  year,  had  been 
taken  over  by  Alabama  interests,  and  that  new  mines  were 
projected  to  take  care  of  this  and  other  new  trade. 

The  average  value  of  the  coal  produced  in  Alabama  in  1916 
was  $1.;57  per  ton,  compared  with  $1.28  in  1915,  an  increase 
that  was  shared  by  all  producing  counties.    The  average  value 


*See  current  report  on  coke  in  Mineral  Resources  for  1916. 
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of  all  shipments  was  $1.39  per  ton;  of  coal  sold  locally,  $1.48 
per  ton ;  of  mine  fuel  $1.20  per  ton ;  and  of  coal  made  into  coke 
at  the  mines,  $1.33  per  ton. 

Coal  produced  in  Alabama  in  1915  and  1916. 
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178,688 
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26.627 
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21,468{8.856|26,808|  262 


^Includes  Jackson  County. 


3G 


GEOLOGICAL  SURVEY  OF  ALABAMA. 


Value  of  coal  produced  in  Alabama  iti  1916. 


COUNTY. 
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$2,082,201 

298,204 

248.471 

10,447.149 

•   121,128 

1,018,856 

1,076,722 

869,799 

4,876,689 

41,382 


$28,808 

8,981 

8,698 

448.776 

8,604 

4,904 

17,566 

21.976 

49,281 

826 

1,640 


$101,946 

1,726 

8.222 

862.917 

6.064 

26.182 

88,707 

68,161 

102,026 


$2,485,967 


764,862 
819,266 


$2,167,460 

308,860 

260,291 
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1.204.278 
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1.68 
1.40 
1.69 
1.32 
1.82 
1.28 
1.28 
1.88 
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Average  value  per  ton. 


20,016,046 
1.89 


679,842|      706,d79|  8,669,664 
1.481  1.201  1.88 


24,869.881 
1.87 


1.87 


In  the  following  table  comparative  statistics  are  given  cover- 
in  o:  five  years'  annual  production  of  coal  in  Alabama,  by 
counties : 


Coal  produced  in  Alabama,  1912-1916,  in  net  tons. 


COUNTY. 


1912 


Bibb     1,781,836 


Blount 

Cullman,   Jackson, 

and    Marion     

Etowah      

Jefferson    

St.  Clair      

Shelby      

Tuscaloosa 

Walker     

Winston      

Small    mines 


146,342 

131,505 

171,308 

8,174.849 

749,753 

^96,949 

880.967 

3,547,962 

18,730 

900 


1918 


24.951 
830 


1914 


1.911,026 

1,674.846 

178,968 

150,384 

123,615 

81,041 

187,792 

166,909 

9.028,834 

7.936,146 

890,379 

752.588 

497,569 

498,9141 

917,805 

858,899 

3,967,263 

8,450,185 

Increase  or 

1915   1 

1916 

decrease. 

1916. 

1,684,684 

1.498.866 

40.678 

165,789 

•212.111 

+ 

46.872 

t68.890 

t80.168 

+ 

11,268 

177,868| 

158.601 

18.767 

7,579.608 

9,884,869 

+  2,266,866 

774.058 

792.170 

+ 

18,112 

31.6181 
1,893' 


689.412 
787,686 
8,221,965| 
26,6271 
12,265 


618,688!  + 

940,796{  + 

8,982,023{  + 

22,4151— 

6601— 


29,226 

168,210 

710,068 

4,212 

1.705 


Total     I   16,100,6001  17,678,622|   16,698,422|   14,927,937J   18,086,197' -|-  3,158,260 

Total     value |$20,829,252|$28,083,724|$20,849,919|$19,066,048l$24,869,831|4-$6,798,788 


•Includes  Jackson  County.     fMarion  County  only. 
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The  statistics  of  production  in  Alabama  from  1840  to  the 
close  of  1916  are  shown  in  the  following  table: 


Production  of  coal  in  Alabama  from  1840  to  1916  in  short  tons. 


Year 

Quantity 

Year 

Quantity         Year 

Quantity 

Year 

Quantity 

1840 

946 

1860. 

10.200 

1880.... 

828.972 

1900.... 

8.394.276 

1841 

1.000 

1861...... 

10.000 

1881.... 

420,000 

1901.... 

9.099.062 

1842 

1.000 

1862 

12.600 

1882.... 

896.000 

1902.... 

10.864.670 

1848 

1.200 

1868... 

16.000 

1888.... 

1.668.000 

1903.... 

11.664.824 

1844 

1.200 

1864 

16.000 

1884.... 

2.240.000 

1904.... 

11.262.046 

1846 

1.600 

1866 

12.000 

1886.... 

2.492.000 

1906.... 

11.866,069 

1846 

1.600 

1866 — 

12.000 

1886.-.. 

1.800.000 

1906.... 

13,107.968 

1847 

2,000 

1867 

10.000 

1887..- 

1.960.000 

1907.... 

14.260,464 

1848 

2,000 

1868 

10.000 

1888.... 

2.900.000 

1908.... 

11.604.698 

1849 

2.600 

1869 

10.000 

1889-.. 

8.672.98S 

1909.... 

13.708.460 

1860 

2.600 

1870 

11.000 

1890.... 

4.090.409 

1910.... 

16.111.462 

1861 

8.000 

1871 

16.000 

1891.... 

4.769.781 

1911.... 

16.021,421 

1862 

8.000 

1872 

16.800 

1892.... 

6,629.812 

1912.... 

16,100.600 

1868 

4.000 

1878 

44.800 

1898.... 

.  6.186.986 

1918.... 

17,678,622 

1864 

4,600 

1874 

60.400 

1894.... 

4.897.178 

1914.-.. 

16,698.422 

1866 

6,000 

1876...... 

67.200 

1896.... 

6.698.776 

1916.... 

14.927.987 

1866 

6,800 

1876 

112.000 

1896.... 

6.748.697 

1916..- 

18.086.197 

1867 

8.000 

1877 

196.000 

1897-.. 

6.898.770 

1868...... 

8.600 

1878 

224.000 

1898.... 

6.686.288 

Total 

808.661.914 

1869 

9.000 

1879 — 

280.000 

1899.... 

7.698.416 

Coal  produced  in  Alabama,  1912-1916,  and  increase  in  1916. 


YEAR 

QuanUty 
(Net  tons) 

Value 

1012 

16.100.600 
17.687.622 
16.698.422 
14.927,987 
18,086,197 

$20,829,262 

IftlS 
1916 

28,088,724 
20.849,919 
19.066.048 
24.869.881 

Ineivase    1916 

*ecvefita0B  oi  iikei^eaBCa   1916.. 

8,168,260 
+21.1 

$6,798,788 
+30.4 
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Labor  Statistics. 


Men  employed  in  the  coal  mines  of  Alabama,  ipi6. 


UndersTround 
Surface     „. 

Total    


21,468 

....  8,866 

.....25,808 


Statistics  of  labor  employed  in  coal  mines  of  Alabama  1908-1916. 


YEAR 


Number  of 
days  active. 


Averase 

Number 

Employed. 


IQAQ 

1910 

1911 ^^ ^  _^ ^ 

1918 

X  V  -*-Tr  -rw TgT  >■■■--■■■■  ■■■■T->T<<  ■■■■^  ■«>«■»» »■■■■■ 


19,197 
22,210 
22,707 
22,613 
24,662 
24,042 
22,591 
25,808 


Average  production  -per  man  compared  with  fwurs  tcorked  per  day, 
and  average  nuniber  of  days  worked  1910-191G. 


Year 

8  hours 

9  hours 

10  hours 

All 

others 

Total 

Days 
Worked 

f 

Averase 

8 
.S 

1 

1 

1 

8 

1 

1 

1 

&k 

1910 

1911 

18 
16 
11 
18 
14 
18 
9 

766 
650 
888 
420 
646 
869 
806 

86 
60 
46 
86 
24 
44 
40 

2,688 
6,846 
4,146 
2,496 
8,646 
4,402 
2,724 

184 
102 
107 
186 
ISO 
188 
182 

17,806 
12,628 
18,988 
18,186 
18,116 
17,109 
20,786 

1,626 
4,184 
4,192 
8,461 
1,786 
711 
1,902 

22,280 
22,707 
22,618 
24,662 
24,042 
22,591 
26,808 

249 
227 
246 
266 
226 
228 
262 

726 
662 
712 
720 
648 
661 
716 

2.91 
2.92 

1918 

1914 

1916 

iQie 

2.91 
2.82 
2.87 
2.96 
2.78 

STATISTICS  OF  MINERAL  PRODUCTION,  1916. 


39 


Strikes  and  Suspensions. 

Statistics  of  lahor  strikes  in  the  coal  mines  of  Alabama  in  1915 

and  1916, 


1916 

1916 

Number  of 
men  on 
strike 

III 

Average  nmnber 

of  dayslofit 

per  man 

Number  of 
men  on 
strike 

Total 

days 

lost 

Averase  number 

of  days  lost 

per  man 

176 

1.290 

7 

800 

920 

8 

Mining  Methods. 

The  term  "mining  method"  as  used  here  refers  to  the  manner 
in  which  the  coal  is  broken  down  in  the  mine  and  not  to  the 
system  of  mining,  or  by  room  and  pillar  or  long  wall.  In  the 
mine  the  coal  is  either  blasted  from  a  solid  face — shot  from 
the  solid — as  in  hard-rock  mining,  or  is  shot  loose  or  otherwise 
broken  down  after  a  preliminary  cut  into  the  coal  has  been 
made.  This  cut  may  be  made  by  hand  or  by  machine.  Under- 
ground methods  are  therefore  classified  as  shot  from  the  solid, 
mined  by  hand,  and  mined  by  machines.  An  increasing  quati- 
tity  of  coal  is  being  recovered  each  year  by  stripping  the  cover 
from  the  bed  in  open  pits  by  steam  shovels.  The  bed  thus 
exposed  is  for  the  most  part  shattered  by  powder  and  shoveled 
into  cars  by  band,  although  in  places  it  is  picked  up  directly  by 
small  steam  shovels. 

Opposition  to  shooting  from  the  solid  has  developed,  because 
it  is  injurious  to  the  mining  property  in  that  the  unusual 
charges  of  powder  weaken  the  roof  and  pillars,  which  increases 
the  liability  to  falls  of  roof  and  coal,  the  most  prolific  cause  of 
fatal  accidents  to  coal  miners.  Another  objection  to  this  method 
is  that  the  heavy  charges  of  powder  required  to  blow  down 
the  coal  where  it  has  not  been  previously  undercut  or  sheared 
cause  the  production  of  a  very  high  proportion  of  fine  coal 
and  render  the  lump  coal  so  friable  that  it  disintegrates  in 
handling  and  in  transportation.  With  the  growing  use  of 
mechanical  stokers  and  of  powdered  coal  the  latter  objection 
is  losing  much  of  its  force,  but  the  danger  attending  the  method 
has  been  in  no  wise  diminished,  and  it  is  forbidden  by  law  in 
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some  of  the  coal -mining  States.  There  was  a  slight  increase  in 
the  total  output  shot  from  th^  solid  in  1916  compared  with 
1915. 

Statistics  of  bituminous  coal  recovered  from  steam  shovel 
pits,  appear  for  the  first  time  in  1916.  One  shovel  only  was 
active  in  Alabama  in  1915. 


Quantity  and  percentage  of  coal  mined  by  different  methods  in 
Alabama  in  1915  and  1916,  in  short  tons. 
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1916 
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6.001,668 
6.647,226 
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6,802.160 
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82.1 


76.462 
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*  Included  in  Mot  Reported. 


Jiituminous  coal  mined  by  machines  in  AlabtMna  in  1915  and  1916. 


YEAR 


Number  of  ma- 
chlnee  in  use 


1016 
1016 


Number  of  tons 
mined  by  machines 


Total  tonnase 
of  Alabama 


878 
820 


6.286.188 
6.802.150 


14.927,987 
18.086.197 
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86.4 
82.1 


Co.al-Washing  Operations. 


Not  all  coal  can  be  cleaned  by  hand  picking.  Some  coal 
bods  or  parts  of  beds  have  layers  or  benches  of  slate  and  bone 
or  contain  more  than  the  allowable  quantity  of  sulphur  in  the 
form  of  iron  pyrite  so  thoroughly  mixed  with  the  coal  that 
crushing  is  necessary  to  free  the  coal  from  the  refuse.  To  clear 
such  coal  washing  is  resorted  to  and  the  coal,  being  lighter 
than  the  refuse,  is  separated  by  currents  of  water.  Coal  is  also 
cleaned  in  the  dry  state. 
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Alabama  leads  in  the  quantity  of  coal  washed,  almost  42 
per  cent  of  the  total  quantity,  so  treated  in  1916,  being  from 
that  State. 

(Joal  washed  at  the  mines  in  Alabama  in  1915  and  1916,  with  quantity 
of  washed  coal  and  of  refuse  obtained  from  it,  short  tons. 


YEAR 

Quantity  of 
coal  washed 

Quantity  of 
cleaned  coal 

Quantity  of 
refuse 

Percentage  of 
cleaned  coal  to 
total  state  output 

1916 
1916 

8,784.475 
10,695,700 

7,920,122 
9,742,467 

814,353 
963,283 

53.0 
68.9 

Average  Value  of  Alabama  Coal. 


Average  value  per  short  ton  for  coal  at  the  mines  in  Alabama 

since  1908. 


1908 

1909 

1910 

1911 

1912 

1913 

1914 

1916 

1916 

11.26 

$1.19 

$1.26 

$1.27 

$1.29 

$1.81 

$1.84 

$1.28 

$1.87 
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COKE. 


Production  and  Consumption. 

The  production  of  coke  in  Alabama  in  1880,  1890,  1900  and 
annually  from  1910  to  1916  is  shown  in  the  following  tables: 

Statistics  of  the  manufacture  of  coke  in  Alabama,  1880-1916. 
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1914. 
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20 
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2,975,489 
3,323,664 
3,084,149 
3,071,811 
4,298.417 


$  188,063 
2,589,447 
5,629,423 
9.165.821 
7,593,594 
8,098.412 
9,627,170 
8.408.443 
8,545,556 

15,019,137 


$3.01 
2.41 
2.67 
2.82 
2.75 
2.72 
2.90 
2.78 
2.78 
3.45 


♦Includes  300  Semet-Solvay.  and  443  Koppens  ovens. 


Comparison  of  the  production  and  value  of  coke  i7i  Alabama  in 

1915  and  1916. 
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Coke  consumed  in  Alabama  in  1915-1916,  exclusive  of  imports,  in 

net  tons. 


YEAR 

Furnace 

Foundry 

Other 

1916    ~ 

1916    

2,870,878 
4,048,471 

110,901 
168,889 

747 

• 

1916 


SOURCE                                                      Furnace 

Foundry 

Domestic 
fuel.  etc. 

Alabama    « 

Georgia,  Tennessee,  VirBrinia,  West  Virginia.. 

4.048.471 

167.328 
1,016 

398 

364 

4.048.471 

168.889 

747 

Value. 


Quantity  (net  tons)  and  value  of  coke  pvodured  in  Alabama, 

1912-1916. 


Quantity 


Value 


1912 


1913 


1914 


Percentaare 


1916 


1916    I  Increase 
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2,975,489 


$8,098,412 


3.323.664 
$9,627,170 


3,084,149 
$8,408,443 


3,071,811 
$8,545,655 


4.298.417 
$15,019,139 


1,226,606  39.9  82.5 


$6,478,584 


76.8 


88.8 


19.8 
68.4 


Arrvdiiv  value,  pev  shovt  ton  and  pevevntaffe  of  coke  from  coal,  in 

Alabama,  1911-1916, 


1911 

1912 

• 

1913 

1914 

1915 

1916 

Averapt    value     

$2.76 
62.6 

$2.72 
64.9 

$2.90 
63.6 

$2.73 
65.9 

$2.78 
65.4 

$3.49 
63.3 

Percentagre   yield     
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Quantity  and  value  of  coal  used  in  the  manufacture  of  coke  in  Ala- 
bama in  1915  and  1916,  and  quantity  and  value  of  same 

per  ton  of  coke. 
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Coke  Ovens. 

Coke  ovens  in  Alabwma,  1915  and  1916. 
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62 

7 

Coke  ovens  in  Alabama  at  the  end  of  1011-1916. 
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Beehive 

By-product 

1911.. 
1912. 
1918.. 
1914.. 
1916.. 
1916.. 
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Record  of  by-product  ovens  in  Alabama,  1910-1916. 


YEAR 


Building: 


December  31, 
December  81, 
December  81. 
December  81, 
December  81, 
December  81, 
December  81, 


1910 
1911 
1912 
1918. 
1914. 
1916. 
1916 


340 

280 

100 

20 

0 

0 

97 


46 


GEOLOGICAL  SURVEY  OF  ALABAMA. 


6 

I 


o 


I 

8 


o 


o 


§ 


a 

09 


8 


5 


£  g 

a  g 


&  s 

c  .s 


OQ 


TJ  ^  '^   w 

«H    IH    ^    «H 

Id    t^    ri    la 


u   u 


e 

9 


PQ 


o 

I 

00 
00 


6 

o 


i 

a 


► 

1 

i 
g 

OQ 


a 


o 

o 

* 
• 

i 

• 
CO 

"«« 

oci  o 

to 

C4 

C"] 

tfi 

tH 

at 


C>1    CO 

.-»  o 


OS 
Is 

&  8 


$    $»2^ 


g  g 


i   >* 

i  Z 

ll 


*  -5 


I   11 


S, 


oa 
I 


I 

OS 


I 

i 

% 


■B 

I 


STATISTICS  OF  MINERAL  PRODUCTION,  1916. 


47 


Character  of  the  Coal  Used. 

Ninety-six  and  five-tenths  per  cent  of  the  coal  used  in  the 
manufacture  of  coke  in  Alabama  is  washed  before  being 
charged  into  the  ovens.  In  1916,  out  of  a  total  of  6,794,100 
tons  of  coal  made  into  coke,  6,555,251  tons  were  washed.  Of 
the  washed  coal  used  4,202,344  tons  were  slack,  and  2,352,907 
tons  were  mine  run. 

The  unwashed  mine  run  coal  was  238,849  tons,  while  there 
was  none  of  the  slack  unwashed. 

The  character  of  the  coal  used  in  the  manufacture  of  coke 
in  Alabama  in  1890,  1900,  and  for  the  last  seven  years,  is 
shown  in  the  following  tables : 


Chariwter  of  coal  ttsed  in  the  manufacture  of  coke  in  Alabama, 

I89V'1916,  in  short  tons. 


Ran  of  Mine 

Slack 

ToUl 

YEAR 

Unwashed 

Washed 

Unwashed        Washed 

1 

1890..... 

1900 

1910 

1.480,669 
1,729,882 
771,981 
693,135 
747,305 
868,659 
708,241 
158,480 
238,849 

0 

152,077 

1,808,086 

1,296,109 

896,421 

684,223 

2,069,638 

1,622,149 

2,362,907 

206.106 

165.418 

0 

2,937 

18.793 

0 

0 

47,061  • 

0 

1 
1 

123,189          1.809,964 

1,536,170          3,682,547 

8.192  806           K  '>'!'>  «99 

1911 

2.420,117 
2.922,979 
3,665,441 
1,905,317 
2,968,248 
4,202.344 

4.411,298 
4,585.498 
5.218.323 
4.678,196 
4.695,938 
6,794,100 

1912 «. 

1918 

1914 

1916.-... 

1916........~ M...... 

Character  of  coal  used  in  the  manufacture  of  coke  in  Alabama  in 

1914,  1915,  and  1916,  in  short  tons. 


1 

1 

Unwashed  i 
Washed             S 

1 

Slar.k 

Total 

Tear 

1 

1 

Unwashed 

I. 
s 

§ 

1 

1 

9) 

1914 

708,241 

2,069,688 

0 

I 

1,906,817 

708,241 

16.0 

8,974,955 

86.0 

1916 

168,480 

1,622,149 

47,061 

2,968,248 

206,641 

4.4 

4,490,397 

96.6 

1916 

288,849.. 

.2,862^07 

0 

4,202,844 

288,849 

8.5 

6,655,251 

96.6 
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Rank  of  the  States  in  Coke  Production. 

Coke  was  produced  in  1916  in  23  states;  in  5  only  beehive 
coke  was  made.  In  the  other  states  either  the  whole  product 
came  from  by-product  ovens,  or  both  methods  of  coke-making 
were  employed.  In  total  output  Pennsylvania  heads  the  list, 
with  Alabama,  Indiana,  and  West  Virginia  following  in  order. 
As  regards  the  production  of  coke  from  by-product  ovens  the 
first  fivd  states  rank  Pennsylvania.  Indiana,  Alabama,  Illinois, 
while  West  Virginia  ranks  as  No.  15. 


The  rank  of  the  coke-producing  states  in  respect  of  the  total 
and  of  l)y-product  output  for  the  years  1912-1916  is  shown  in 
the  following  table: 


Rank  of  the  States  in  the  vroduction  of  coke,  1912-1916, 


state 


Pennsylvania 

Alabama    

Indiana    

Illinois    

Weet  Virifinia 

Michifran     
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Virginia     
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17 

10 

14 
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22 
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2 
3 
6 
4 

11 

14 
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7 

6 

9 

16 

10 

12 

16 


17 
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20 

19 
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6 

14 
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10 
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GOLD  AND  SILVER. 


By  James  M.  Hnx. 

IN  1916  there  were  minied  in  Alabama  418.44  ounces  of  gold, 
valued  at  $8,650,  and  53  ounces  of  silver,  valued  at  $35,  an 
increase  of  164.81  ounces  of  gold  and  of  41  ounces  of  silver  in 
1916  over  1915.  The  production  in  1916  came  from  3  placer 
mines  and  2  deep  mines  in  Chilton,  Cleburne,  Talladega,  and 
Tallapoosa  counties,  as  compared  with  2  placers  and  1  deep 
mine  in  1915.  There  were  11,063  tons  of  ore  treated  by 
amalgamation  at  the  two  deep  mines  in  operation,  the  greater 
part  being  from  Tallapoosa  County. 

The  discovery  of  lead  ore  is  reported  near  Jamestown, 
Cherokee  County,  and  near  Huntsville,  Marshall  County. 

Other  details  concerning  the  Gold  and  Silver  production  in 
Alabama,  may  be  seen  in  the  tables  following : 

Mine  production  of  gold  and  silver  in  Alabama  in  1916. 


GOLD 

SILVER 

Increase  in  value  as 
compared  with  1916 

Quantity            Value 
Fine  Ounce 

Quantity-             Value 
Fine  Ounces 

Gold 

Silver 

418.44 

$8,650 

58 

$36 

$3,407 

$29 

Mine  production  of  gold  and  silver  in  Alabama  in  1916,  by  sources, 

in  fine  ounces. 


GOLD 

SILVER 

PlaeeiB 

Dry  or  siliceous  ores 

Placers 

Dry  or 
siliceous  ores 

87.59 

880.86 

28 

80 

Fuller  accounts  of  the  occurrences  and  former  activities  in 
the  mining  and  milling  of  gold  and  silver  in  Alabama  will  be 
found  in  our  statistical  reports  for  1914  and  1915. 
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GRAPHITE.* 


By  Henry  G.  Ferguson. 

Introduction. 

NATURAL  graphite  may  be  either  crystalline  or  amorphous. 
.The  term  crystalline  or  flake  graphite  is  commonly  under- 
stood to  mean  graphite  in  crystals  large  enough  to  be  visible 
to  the  naked  eye;  much  of  the  so-called  amorphous  graphite 
shows  a  crystalline  structure  under  the  microscope.  Crystal- 
line graphite  occurs  either  in  veins,  as  in  the  Ceylon  deposits, 
or  as  flakes  disseminated  through  the  country  rock,  as  in  most 
of  the  crystalline  graphite  deposits  of  the  United  States. 

Most  deposits  of  amorphous  graphite  are  the  result  of  the 
alteration  of  coal  beds  by  the  intrusion  of  igneous  rocks. 
Amorphous  graphite  is  also  made  artificially  by  means  of  the 
electric  furnace. 

Uses. 

The  peculiar  physical  properties  of  graphite — infusibility, 
chemical  inertness,  high  conductivity,  extreme  softness,  and 
low  specific  gravity — fit  it  for  many  uses,  such  as  the  manu- 
facture of  crucibles  and  other  refractory  products,  lubricants, 
lead  pencils,  paint,  foundry  facings,  as  a  preparation  to  loosen 
boiler  scale,  as  polish  for  punpowder,  and  for  various  applica- 
tions in  electrical  work. 

Graphite  is  now  employed  as  a  lubricant  in  the  manufac- 
ture of  self-lubricating  metals.  Molten  metal  is  forced  at  high 
pressure  into  graphite,  and  the  resulting  mixture  contains  about 
60  per  cent  by  weight  or  25  per  cent  by  volume  of  the  metal. 
For  most  purposes  graphite  is  impregnated  with  babbitt  metal. 
In  another  process  metallic  oxides  are  mixed  with  graphite 


*Part  of  Uie  material  in  the  following  pases  is  derived,  from  the  annual  reports 
on  srraphite  by  E.  S.  Bastin  published  in  the  volumes  of  Mineral  Resources  of  the 
United  States  and  from  Geolosry  of  the  srraphite  deposits  of  the  United  States  also 
by  E.  S.  Bastin  (U.  S.  Geol.  Survey  Bull. — ,  in  preparation.)  ' 

tYates,  R.  F.,  Combining:  flrraphite  with  alloys  in  the  manufacture  of  self-lubri- 
catins  metal:  Sci.  Am.,  vol.  116,  pp.  818-^19,  Oct.  7,  1916. 

tU.  S.  patent  No.  1071044,  1918. 
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and  heated  to  a  high  temperature.  The  oxides  are  reduced  to 
the  metallic  state  by  the  graphite  and  the  resulting  alloy  con- 
tains an  intimate  mixture  of  particles  of  graphite4  The  metal- 
lized graphite  is  machined  into  bushings  which  in  light  service 
are  independent  of  oil  lubrication.  In  the  most  favorable  usage 
the  bushing  itself  revolves,  as  in  loose  pulleys.  Graphite  metal- 
lized with  copper  is  used  for  many  electrical  appliances,  such 
as  contacts  and  brushes  for  motors,  generators,  and  converters. 

By  far  the  most  important  use  of  graphite  is  in  the  manu- 
facture of  crucibles,  and  for  this  reason  graphite  is  a  mineral 
resource  of  vital  importance  in  time  of  war,  and  American  pro- 
ducers of  flake  graphite  have  greatly  increased  their  produc- 
tion. The  makers  of  crucibles  largely  increased  their  output 
in  1916,  though  unable  to  take  full  advantage  of  the  increased 
demand  because  of  the  difficulty  in  obtaining  adequate  sup- 
plies of  graphite  of  crucible  grade. 

Most  makers  of  crucibles  prefer  to  use  Ceylon  graphite  mixed 
with  10  to  25  per  cent  of  American  flake.  The  principal  reason 
for  the  preference  for  Ceylon  graphite  is  that  the  flat  flake  of 
the  domestic  graphite  has  a  far  greater  surface  area  in  propor- 
tion to  its  volume  than  the  more  nearly  cubical  fragments  of 
Ceylon  graphite  and  hence  requires  a  proportionately  greater 
amount  of  clay  as  a  binder.  Some  difficulty  was  experienced 
in  finding  a  domestic  clay  to  take  the  place  of  the  Bavarian  clay 
formerly  used,  but  satisfactory  clays  have  now  been  found.  In 
emergency,  however,  it  should  be  possible  to  make  satisfactory 
crucibles  entirely  from  domestic  graphite  and  domestic  clay. 
It  appears  that  in  Germany  the  Bavarian  graphite,  which  is 
similar  to  the  American  flake,  is  now  pressed  into  lumps  and 
used  in  place  of  the  Ceylon  product.  Improved  finishing 
methods  may  make  possible  the  use  of  a  larger  proportion  of 
American  flake  without  further  treatment. 

For  most  purposes  amorphous  graphite,  either  natural  or  arti- 
ficial, may  be  used  with  as  good  effect  as  the  crystalline  variety, 
but  for  the  manufacture  of  crucibles  crystalline  graphite  is  con- 
sidered essential,  as  the  flakes  should  be  large  enough  to  add  to 
the  binding  power  of  the  clay. 
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Production  and  Imports, 
crystalline  graphite. 

The  great  increase  in  the  manufacture  of  brass  and  crucible 
steel  during  the  last  three  years  has  called  for  a  tremendous 
increase  in  the  use  of  crystalline  graphite.  This  has  been  met 
for  the  most  part  by  largely  increased  imports,  particularly 
from  Ceylon,  and  only  in  part  by  the  expansion  of  the  domestic 
graphite  industry. 

Crystalline  graphite  imported  and  produced  in  the  United  States, 

1911-1916, 

QUANTITY   (Short  Tona) 


1911 

1912 

1918 

1914 

1915 

1916 

Imports  :♦ 
Ceylon      

18,119 
2,884 

16,791 
2,819 

16.996 
2,882 

8,755 
2,328 

14,491 
4.504 

26.282 

other  countrieB    .... 

5,828 

,        15,508 
Domestic    production.           2,895 

19,610 

1,772 

19,878 
2,532 

11,083 
2.610 

18,995 
3.537 

32,060 
5,466 

Total    available 

supply    

Per  cent   represented 
by     domatic      pro- 
duction      

17.898 
18.4 

21.882 
8.8 

21,910 
11.6 

18.698 
19.1 

22.682 
15  7 

87,626 
14  6 

VALUE 


Imports  :•  ' 

Ceylon      |$1, 132,678  $1,879,587 

other   countries    ...  J        83, 124 1      127,347 


$1,674,764 
160.766 


$962,593  $1,746,158 
144,599        303.639 


$6,013,362 
920.369 


I   1.215,802 
Domestic    production.!      256.050 


1,506.934 
187.689 


1,835,530 
254.328 


l,107,192j   2,049.792 
285.8681      417.278 


6.938,781 
914,748 


Per  cent  represented! 
by  domestic  pro-' 
duction    


1,471,852 


17.5 


1,694,623 


11.1 


2,089,858 


12.2 


1,892,560 


20.5! 


2,467,065 


16.9 


7,848»479 


11.7 


•From  records  of  the  Department  of  Commerce. 


As  usual,  the  greater  part  of  the  domestic  crystalline  graph- 
ite was  produced  by  Alabama,  New  York,  and  Pennsylvania. 
The  production  of  these  States  was  all  of  the  variety  known  in 
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the  trade  as  flake  graphite,  which  occurs  as  small  flakes  forming 
3  to  10  per  cent,  by  weight,  of  crystalline  schists.  In  addition, 
crystalline  graphite,  resembling  in  a  general  way  the  Ceylon 
graphite,  was  produced  in  Montana,  and  a  small  quantity  of 
flake  graphite  was  mined  in  California  and  Texas.  The  quan- 
tity of  crystalline  graphite  produced  in  1916  exceeded  that  for 
any  previous  year  and  was  an  increase  of  55  per  cent  in  quantity 
and  of  119  per  cent  in  value  over  1915.  The  number  of  pro- 
ducers of  crystalline  graphite  was  7  in  Alabama,  1  in  California, 
1  in  Montana,  3  in  New  York,  5  in  Pennsylvania,  and  1  in 
Texas. 


Crystalline  graphite 

produced  in  the  United  States,  1916 

QUANTITY 

• 

VALUE 

1  Percent- 
Pounds    1     Hge  of 
total 

Amount. 

Percent- 
age of 
total 

AloKavMo 

6,226,940 
1,096,716 
4,609,333 

48 
10 
42 

$492,407 
108,877 
818,964 

64 

Pennsylvania    *. 

11 

California,  Montana,  New  York 

,  Tex. 

36 

10,981.989 

100 

914,748 

100 

The  principal  source  of  imported  graphite  is  the  island  of 
Ceylon,  although  of  late  years  Madagascar  graphite  has  at- 
tained considerable  importance.  During  the  greater  part  of 
1916,  however,  war  conditions  prevented  the  export  of  Mada- 
gascar graphite  to  this  country.  During  1914  and  1915  the 
imports  from  Ceylon  were  below  the  normal  quantity,  owing 
chiefly  to  the  high  freight  rates  and  scarcity  of  ships ;  but  they 
increased  greatly  in  1916.  Imports  from  Canada  in  1916  were 
greatly  in  excess  of  those  of  previous  years. 


AMORPHOUS    GRAPHITE. 


Amorphous  graphite  is  suitable  for  all  purposes  for  which 
graphite  is  used  except  the  manufacture  of  crucibles.  As  it 
does  not  enter  to  any  large  degree  into  the  manufacture  of 
munitions,  the  war  has  not  greatly  affected  either  price  or  pro- 
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duction.  Moreover,  both  artificial  graphite  and  crystalline 
graphite  in  particles  too  small  for  crucible  manufacture  are 
adapted  to  practically  all  uses  to  which  natural  amorphous 
graphite  can  be  put.  The  uses  of  amorphous  graphite  vary 
greatly  with  the  purity  of  the  substance  mined.  For  paint  and 
foundry  facings  a  high  degree  of  purity  is  not  essential ;  but  for 
lubricants,  pencils,  and  electric  purposes  high-grade  material 
is  necessary.  The  better  grades  of  amorphous  graphite  are 
imported  from  Mexico  and  Chosen,  and  the  imports,  like  those 
of  crystalline  graphite,  greatly  exceed  the  domestic  production. 

MARKETS  AND  PRICKS. 

Ceylon  graphite  of  the  better  grades  is  more  largely  used  by 
crucible  makers  than  domestic  flake  graphite  and,  even  in  nor- 
mal times,  commands  a  higher  price.  During  the  last  three 
years  the  tremendous  increase  in  crucible  manufacture  has 
caused  a  demand  for  the  Ceylon  product  greatly  in  excess  of 
the  available  supply  and  the  price  has  constantly  increased.  The 
sharp  increase  of  price  for  all  grades  of  Ceylon  graphite  in 
1916  over  that  for  previous  years  is  in  part  due  to  the  fact  that 
a  much  larger  proportion  of  the  highest-grade  product  was 
imported.  In  March,  1917,  the  prices  of  Ceylon  graphite, 
ex-dock.  New  York,  were  approximately  as  follows:  No.  1 
lumps,  28  to  30  cents  a  pound ;  No.  1  chip,  19  to  21  cents ;  No. 
1  dust,  11  to  12  cents. 

The  prices  paid  for  the  highest  grade  of  domestic  graphite 
at  the  mines  in  1916  ranged  from  10  to  16  cents  a  pound.  The 
New  York  prices  varied  greatly  according  to  the  demand.  In 
the  summer  of  1916  the  price  was  as  high  as  18  cents  a  pound. 
At  the  end  of  the  year  increased  imports  from  Ceylon  reduced 
the  price,  and  in  March,  1917,  'domestic  graphite  of  good  grade 
could  be  bought  for  12  or  13  cents  a  pound.  The  prices  paid 
at  the  mines  for  the  highest  grade  product,  in  cents  a  pound, 
have  been  as  follows :  1911  and  1912,  6  to  7 ;  1913,  6  to  8 ; 
1914,  6^4  to  8;  1916,  7  to  10;  1916,  10  to  16. 

Average  prices  of  all  graphite  imported  from  Ceylon  and  all 
crystalline  graphite  produced  in  this  country,  including  dust 
as  well  as  flake,  have  been  as  follows : 
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Average  prices  of  graphite,  1911-1916,  in  cents  per  pound. 


Ceylon 

Domestic 

Ceylon      DomeBtic 

1911 
1919 

1918 

4.3 
4.1 
4.9 

5.8 
5.8 
5.0 

1914 

1915 

1916 

4.5 

6.4 

12.0 

5.5 
6.9 
8.4 

The  sharp  increase  in  the  value  of  the  Ceylon  graphite  im- 
ported in  1916  is  due  largely  to  the  fact  that,  owing  to  the  high 
freight  rates  and  scarcity  of  ships,  the  higher-grade  material 
formed  a  larger  proportion  of  the  total. 

Domestic  amorphous  graphite  brought  widely  varying  prices 
according  to  the  grade  of  the  product,  but  in  general  not  greatly 
in  advance  of  prices  before  the  war.  'Amorphous  graphite  from 
Chosen  averaged  about  $45  a  ton  on  the  Ts^ew  York  market,  a 
price  due  largely  to  the  prevailing  high  freight  rates. 

The  present  condition  of  the  graphite  market  is,  with  respect 
to  crystalline  graphite,  the  result  of  a  greatly  increased  demand 
on  account  of  the  war.  The  high  prices  have  resulted  in  a 
large  increase  in  the  number  of  new  companies,  particularly 
in  Alabama.  It  is  inevitable  that  after  the  war  prices  will  be 
much  reduced,  but  the  more  efficiently  managed  companies 
will  probably  be  able  to  operate  at  a  profit  with  prices  even 
lower  than  those  of  1913. 

In  order  to  assist  producers  in  marketing  their  product,  the 
Geological  Survey  has  prepared  a  list  of  firms  known  to  be  pur- 
chasers of  domestic  graphite.  This  will  be  mailed  free  on 
request  to  the  Director,  United  States  Geological  Survey. 


Alabama. 


GENERAL  FEATURES. 


The  graphite  industry  in  Alabama  advanced  notably  during 
1916,  the  production  being  greater  by  50  per  cent  in  quantity 
and  141  per  cent  in  value  than  that  of  1915.  There  has,  more- 
over, been  a  great  increase  in  exploitation  during  the  last  few 
months,  and  therefore  it  seems  desirable  to  describe  the  graph- 
ite deposits  of  the  State  at  greater  length  than  has  been  done  in 
previous  reports. 
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In  addition  to.  the  7  companies  which  produced  graphite  in 
1916,  3  of  which  were  new  producers,  2  companies  began  pro- 
duction between  January  1  and  April  1,  1917,  and  23  others 
expect  to  begin  operations  during  the  next  few  months.  It  is 
probable  that  the  Alabama  output  for  1917  will  be  more  than 
double  that  for  1916. 

The  graphite  occurs  in  a  graphitic  schist  which  forms  lenses 
in  a  series  of  metamorphic  rocks  traversing  parts  of  Clay, 
Coosa,  and  Chilton  counties.  Quartz  is  the  principal  constitu- 
ent of  the  graphite-bearing  schist,  with  subordinate  amounts 
of  pyrite,  mica  (biotite),  and  apatite.  These  bands  of  schist 
rarely  exceed  100  feet  in  thickness  and  appear  to  be  fairly  con- 
tinuous, though  prospecting  has  not  yet  proceeded  sufficiently 
to  establish  their  continuity  over  long  distances.  The  average 
graphite  content  of  the  ore  in  terms  of  graphitic  carbon  is 
3  or  4  per  cent,  though  in  some  places  analyses  show  a  carbon 
content  of  5  or  6  per  cent.  In  nearly  every  deposit  the  graphite 
schist  is  intruded  by  small  stringers  of  pegmatitic  granite. 
These  contain  only  a  little  graphite,  but  appear  to  have  caused 
a  more  intense  recrystallization  of  the  original  carbon  in  the 
intruded  rock,  which  has  resulted  in  a  coarsening  of  the  flake  in 
the  immediate  vicinity  and  possibly  in  an  actual  enrichment  in 
the  graphite  content.  The  wall  rocks  are  in  most  places  schists 
that  are  similar  in  type  to  the  graphite-bearing  schist  but  con- 
tain less  graphite  and  more  mica.  At  a  few  localities,  however, 
one  wall  consists  of  hornblende  schist,  probably  an  altered  basic 
intrusive.  No  graphite  is  found  where  the  hornblende  schist 
is  intruded  by  granite — an  evidence  that  the  carbon  from  which 
the  graphite  is  derived  is  not  a  product  of  the  granite  intrusion. 
The  graphite  schists  commonly  crop  out  along  ridges,  and,  as  a 
rule,  the  overburden  is  very  light.  The  pyrite  of  the  deposits 
is  in  most  places  completely  oxidized  to  the  depth  of  50  to  60 
feet.  Besides  removing  this  very  objectionable  constituent  of 
the  ore,  weathering  has  softened  the  rock  and  lessened  the 
coherence  between  the  graphite  and  the  other  minerals,  which 
facilitates  both  mining  and  concentration.  The  unoxidized  schist 
is  avoided  as  far  as  possible  in  mining  operations,  as  it  is 
hard  to  crush,  and  the  pyrite  can  be  completely  eliminated  from 
it  only  with  difficulty.  It  would,  however,  be  perfectly  feasible 
to  treat  this  "blue  rock"  should  necessity  arise. 
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The  following  recent  articles  are  of  interest  in  regard  to  the 
graphite  deposits  of  Alabama : 

Prouty,  W.  F..  Flake  graphite  In  Alabama :  its  location,  its  history, 
and  its  value  to  the  State:  Birmingham  Age-Herald,  January  28, 
1917. 

Extent  and   development  of   flake  graphite   resources   of 

Alabama:  Manufacturers'  Rec,  April  19,  1917,  pp.  66-67. 

Pratt,  J.  H.,  Alabama  graphite  deposits:  Manufacturers'  Rec, 
March  22,  1917,  p.  58. 

Herr,  Irving,  Clay  County  graphite  district  of  Alabama:  Eng.  and 
Min.  Jour.,  vol.  103,  pp.  693-697,  April  21,  1917. 

MINING  AND  CONCENTRATION. 

Mining  is  done  in  open  cuts,  and  in  common  practice  a  30- 
foot  face  is  broken  down  with  a  single  charge  of  dynamite  and 
the  material  loaded  into  cars.  The  large  blocks  are  broken 
by  hand  or  by  small  charges  of  powder.  In  loading  a  certain 
proportion  of  low-grade  material  is  discarded.  The  deposits 
with  steep  dips  are,  of  course,  at  an  advantage  over  others  in 
the  costs  of  mining. 

Milling  methods  are  much  the  same  in  most  of  the  mills  and 
may  be  described  briefly.  Large  bins  have  been  installed  in 
most  of  the  newer  mills  to  allow  steady  runs  even  in  wet 
weather,  as  it  is  of  great  advantage  to  have  the  ore  as  dry  as 
possible.  The  ore  passes  to  a  jaw  crusher,  where  it  is  broken 
to  about  1-inch  size  and  next  to  a  rotary  cylindrical  drier.  In 
some  mills  rolls  are  used  before  drying.  The  dry  ore  is  next 
crushed  in  rolls  and  screened,  the  oversize  going  back  to  the 
rolls  and  the  fines  passing  to  the  water-flotation  concentrator. 
In  some  mills  the  crushed  ore  first  passes  through  an  air 
separator  in  which  a  suction  fan  removes  the  graphite  and  dust 
and  leaves  the  coarser  sand  behind.  This  process  is  open  to  the 
objection  that  a  certain  quantity  of.  coarse  flake  is  left  behind 
with  the  sand  and  some  fine  graphitic  dust  is  inevitably  lost. 
Where  a  middling  product  is  made,  it  is  returned  to  the  rolls. 
In  some  of  the  newer  mills  the  graphitic  sands  pass  from  the 
drier  into  cooling  bins,  where  they  remain  24  hours,  the  bins 
being  drawn  on  alternate  days.  The  reason  for  this  is  that 
water  flotation  has  been  found  to  act  more  eflFectively  on  cool 
material. 

The  principal  concentration  process  is  water  flotation.  The 
flotation  separator  is  a  rectangular  trough  5  to  9  feet  long, 
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()  to  10  inches  wide,  and  12  to  18  inches  deep.  This  trough  is 
filled  with  water,  which  is  supplied  in  a  thin  curtain  from  the 
top  along  the  entire  length  of  one  side  and  overflows  into  a 
launder  on  the  other  side.  The  amount  of  water  is  regulated 
so  that  the  flow  across  the  trough  shall  be  as  smooth  and 
free  from  ripples  as  possible.  The  graphitic  sand  is  fed  in  a 
thin  stream  onto  the  moving  water  surface.  In  a  few  mills  the 
sand  is  fed  over  a  revolving  shaft  which  distributes  the  feed 
more  evenly.  Most  of  the  sand  sinks,  and  the  graphite  flakes, 
together  with  a  little  mica  and  fine  grit,  float  off  on  the  moving 
water.  A  recent  modification  of  the  flotation  separator  is 
circular  in  form  and  about  6  feet  in  diameter,  and  in  it  the  sand 
is  fed  at  the  apex  of  a  stationary  or  revolving  cone. 

The  launders  carry  the  concentrates  to  shaking  screens,  on 
which  they  are  freed  from  surplus  water.  Fine  sprays  falling 
on  these  screens  wash  out  a  part  of  the  fine  grit.  In  one  mill  a 
hexagonal  reel  is  used  instead  of  the  shaking  screen.  The  con- 
centrates are  next  dried  on  a  concrete  drying  floor  heated  by 
steam  or  in  double-chambered  rotary  cylindrical  driers.  In 
some  mills  the  concentrates  then  pass  through  another  air 
separator.  This  removes  whatever  coarse  grit  has  been  floated 
with  the  graphite. 

The  finishing  process  consists  of  grinding  in  burrstone  mills 
and  screening  in  bolting  reels  or  inclined  shaking  screens  of 
the  kind  used  in  flour  mills.  The  purpose  of  the  burr  mill  is  to 
break  the  grains  of  quartz  so  that  they  will  pass  through  the 
finest  screen  with  the  dust  while  the  No.  1  and  No.  2  flake 
remains  as  oversize  from  the  difi^erent  screens.  In  a  few  mills 
electrostatic  separation  has  been  tried  in  place  of  burr  mills  for 
the  final  finishing,  but  in  the  Clay  County  mills  it  has  not  proved 
satisfactorv. 

Three  mills  use  processes  diflFerent  from  that  outlined  above. 
The  new  mill  of  the  Alabama  Graphite  Co.  uses  a  wet  process 
for  the  preliminary  concentration.  The  material  is  crushed  in 
jaw  crushers  and  is  then  fed  with  water  into  the  muller  and 
from  that  to  a  log  washer,  in  which  the  sands  are  screened 
toward  the  discharge  at  the  upper  end  while  the  graphite  flakes 
float  off  at  the  lower  end.  The  dewatering  and  finishing  proc- 
ess is  the  same  as  that  outlined  above.     The  Ceylon  Co.  uses  an 
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oil-flotation  process  and  the  Flaketown  Graphite  Co.  uses  a 
dry  process  throughout. 

The  usual  Alabama  system  as  outlined  above  is  open  to  the 
following  objections: 

1.  The  recovery  is  low ;  in  most  mills  the  total  of  the  finished 
product  amounts  to  about  2  per  cent  of  the  ore  handled.  As 
none  of  the  final  product  is  pure  graphite,  this  probably  means 
a  total  saving  of  not  over  60  per  cent  of  original  graphite  con- 
tent. 

2.  The  quantity  of  dust  is  too  great  in  proportion  to  the 
quantity  of  No.  1  flake  produced.  The  proportion  of  differ- 
ent products  varies  from  40  to  50  per  cent  of  No.  1  flake,  25  to 
15  per  cent  of  No.  2  flake,  and  40  to  35  per  cent  of  dust. 
Grinding  dry  in  the  muller  or  Chile  mill  and  the  final  grinding 
in  the  burr  mills  probably  breaks  the  flake  badly. 

3.  Under  the  present  system  the  ore  must  be  dried  before 
the  graphite  can  be  separated  by  water  flotation  and  the  con- 
centrates must  be  dried  again  before  finishing.  A  wet  concen- 
tration process  would  eliminate  the  preliminary  drying. 

4.  There  is  no  uniform  standard  for  No.  1  flake.  A  few 
producers  guarantee  a  90  per  cent  carbon  content  but  the 
majority  produce  No.  1  flake  carrying  about  85  per  cent. 

5.  The  dust-filled  mills  can  not  fail  to  be  injurious  to  the 
health  of  the  workers. 

MINES. 

The  following  notes  in  regard  to  mining  operations  are 
largely  the  result  of  the  writer's  observations  during  a  brief 
trip  to  Clay  and  Coosa  counties  in  April,  1917.  E.  S.  Bastin 
made  a  more  extended  trip  to  the  region  during  May  and  June, 
1916,  and  his  notes  have  been  consulted  in  the  preparation  of 
the  following  descriptions.  The  mines  are  described  in  alpha- 
betical order  for  each  county. 

Clay  County, 

The  graphite  area  of  Clay  County,  as  shown  on  the  maps 
accompanying  articles  by  Prouty,*  extended  in  an  irregular 

^Prtrnty*  W.  F.,  Flake  irnphite  in  Alabama;  its  location,  its  history,  and  its 
value  to  the  State;  Birmingham  Age-Herald,  Jan.  28,  1917;  Extent  and  develop- 
ment of  flake  graphite  resources  of  Alabama ;  Manufacturers'  Rec,  Apr.  19.  1917, 
pp.  66-67. 
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belt  from  the  extreme  northeast  corner  of  the  county  south- 
westward  to  a  line  drawn  from  Coleta  to  Millerville,  a  total 
length  of  about  27  miles.  The  maximum  width  does  not  ex- 
ceed 4  miles.  At  present  development  is  confined  to  the  por- 
tion of  this  belt  in  the  vicinity  of  Ashland  and  Lineville,  and 
the  producing  mines  are  in  the  southern,  part  of  T.  19  S.,  R. 
8  E.,  the  northwestern  part  of  T.  20  S.,  R.  8  E.,  the  central  and 
southwestern  part  of  T.  20  S.,  R.  7  E.,  and  the  southeastern 
part  of  T.  20  S.,  R.  6  E.  Ashland  is  the  principal  shipping 
point. 

The  Acme  Graphite  Co.  (office,  Birmingham,  Ala.)  is  build- 
ing a  large  mill  in  the  SE.  J4  sec.  16,  T.  20  S.,  R.  7  E.,  about 
5  miles  west  of  Ashland.  The  strike  of  graphite  schist  is 
N.  40°  E.,  the  dip  about  vertical.  The  graphitic  band  shows  a 
width  of  about  100  feet.  On  the  northwest  is  hornblende  schist 
and  to  the  southeast  quartz-mica  schist  containing  a  little 
graphite. 

The  Alabama  Graphite  Co.  (office,  Ashland,  Ala.)  has  been 
a  large  producer  since  1912.  The  old  mill,  in  the  NW.  yi  sec. 
21,  T.  20  S.,  R.  7  E.,  is  of  the  usual  type  in  the  district  and 
has  a  capacity  of  about  125  tons  per  10-hour  day.  An  electro- 
static separator  was  formerly  used  in  the  finishing  mill  but 
has  now  been  given  up.  There  are  several  bands  of  graphitic 
schist  near  the  mill.  Work  is  at  present  confined  to  one  of 
these  which  has  a  maximum  width  of  about  60  feet.  A  new  mill 
has  been  erected  about  1^4  niiles  to  the  west  of  the  old  one.  A 
wet  concentration  process  is  used  here,  and  the  concentrates 
are  carried  to  the  old  mill  for  finishing.  The  graphitic  schist 
near  the  new  mill  has  been  partly  uncovered,  but  mining  had 
not  begun  at  the  time  of  visit. 

The  American  Graphite  Co.  (office,  Ashland,  Ala.)  has  a 
mill  nearly  completely  in  the  SW.  yi  sec.  7,  T.  20  S.,  R.  8  E., 
about  IJ^  miles  north-northwest  of  Ashland.  The  proposed 
milling  process  departs  from  the  usual  practice,  in  that  a  series 
of  rolls  is  substituted  for  the  muller,  with  the  object  of  breaking 
the  flake  as  little  as  possible.  Air  separation  is  to  be  intro- 
duced between  the  rolls  and  the  water  flotation.  The  deposit 
is  wide  and  shows  coarsening  of  the  flake  near  the  small  gran- 
ite stringers. 
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The  Axton  Xoe  Graphite  Co.  (office,  Ashland,  Ala.)  has  a 
large  mill  nearly  completed  in  the  SE.  J4  sec.  17,  T.  20  S., 
R.  7  E.  The  water-flotation  separators  being  installed  are  of 
the  circular  type  known  as  the  Comer  washer.  Inclined  screens 
will  be  used  instead  of  bolting  reels  in  the  finishing  mill. 

The  property  of  the  Black  Diamond  Graphite  Co.  (office, 
Ashland,  Ala.)  is  in  the  SE.  ji  sec.  24,  T.  20  S.,  R.  6  E.,  about 
7  miles  west  of  Ashland. 

The  Central  Graphite  Co.  (office,  Ashland,  Ala.)  has  re- 
cently been  organized  to  work  property  in  sec.  12,  T.  20  S., 
R.  7  E.,  about  3  miles  northwest  of  Ashland. 

The  mine  and  mill  of  the  Clay  County  Graphite  Co.  are  in 
the  SW.  34  sec.  8,  T.  20  S.,  R.  8  E.,  about  2  miles  north  of 
Ashland,  on  the  Ashland  branch  of  the  Atlanta^  Birmingham 

6  Atlantic  Railway.  The  company  has  been  a  producer  since 
March,  1916.  The  graphitic  schist  strikes  northeast  and  dips 
about  25**  SE.  The  mill  is  of  the  usual  type,  except  that  the 
muller  is  replaced  by  roughing  and  finishing  rolls  and  the  sands 
pass  through  a  suction  concentrator  before  water  flotation. 
The  finishing  process  is  more  elaborate  than  usual.  The  first 
step  consists  of  air-blast  concentration,  followed  by  grinding 
in  flour  rolls  and  burr  mills,  with  screening  through  a  series  of 
bolting  reels.  Besides  the  usual  No.  1  and  No.  2  flake  and  dust, 
a  fourth  product  known  as  special  dust  and  containing  from 
44  to  55  per  "cent  carbon  is  also  made. 

The  Crucible  Flake  Graphite  Co.  (office,  Ashland,  Ala.), 
formerly  the  Standard  Graphite  Co.,  has  been  a  producer  since 
November,  1916.  Two  large  veins  are  now  worked  and  others 
have  been  prospected.  This  is  the  only  mine  at  which  the 
unweathered  rock  is  mined  as  well  as  the  oxidized.  It  is  said 
that  this  material  is  handled  with  little  extra  expense  and  gives 
a  satisfactory  concentrate.  The  flow  sheet  of  the  mill  differs 
only  slightly  from  that  outlined  on  page  50.  From  the  second 
dried  the  concentrates  pass  to  blast  fans,  the  sands  from  which 
are  returned  to  the  fine  rolls,  and  pass  again  through  the  water- 
flotation  separators.    The  mine  is  in  sec.  30,  T.  20  S.,  R.  6  E. 

The  Eagle  Graphite  Co.  (office,  Ashland,  Ala.)  has  a  mill 
nearly  completed  in  the  NE.  yi  sec.  30,  T.  20  S.,  R.  7  E.,  about 

7  miles  west,  of  Ashland.  The  graphite-bearing  schist  here 
strikes  N.  50**  W.,  dips  50**  SE.,  and  contains  a  considerable 
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amount  of  large  flake.  On  the  footwall,  now  being  cut  to  de- 
velop the  deposit,  is  hornblende  schist  with  garnetiferous 
streaks.  The  mill  is  expected  to  have  a  daily  capacity  of  160 
tons.  Roughing  and  finishing  rolls  will  be  used  instead  of  the 
muller,  and  the  sands  will  pass  through  an  air  concentrator 
before  reaching  the  water-flotation  machines. 

The  Empire  Graphite  Co.  (office,  Ashland,  Ala.)  owns  prop- 
erty in  sees.  31  and  32,  T.  20  S.,  R.  7  E.,  about  6>4  miles  west- 
southwest  of  Ashland. 

The  property  of  the  Great  Southern  Graphite  Co.  (office, 
Birmingham,  Ala.)  lies  in  sec.  14,  T.  19  S.,  R.  8  E.,  about  8 
miles  north-northeast  of  Ashland,  and  is  the  easternmost  of  the 
Clay  County  mines.  The  plans  for  the  mill  have  been  com- 
pleted and  work  is  proceeding  on  the  ground.  It  is  expected 
that  the  mill  will  be  in  operation  in  June  or  July,  1917. 

The  mill  of  the  Greismer  Co.  (office,  Ashland,  Ala.)  is  in 
the  NE.  }i  sec.  21,  T.  20  S.,  R.  7  E.,  about  4  miles  west  of 
Ashland ;  and  the  company  owns  a  large  area  in  sees.  15,  IG,  21, 
and  22  of  the  same  township.  There  are  said  to  be  six  work- 
able brands  of  graphitic  schist  from  50  to  100  feet  wide  on  the 
property.  Operations  will  at  first  be  confined  to  a  band  of  schist 
that  crops  out  on  the  top  of  a  high  ridge  about  1,000  feet  south 
of  the  mill,  and  the  ore  will  be  brought  to  the  mill  by  gravity 
tram.  The  strike  of  the  schist  is  here  about  N.  75**  E.  and 
the  dip  is  65**  SE.  The  mill  is  one  of  the  largest  in  the  district 
and  is  expected  to  have  a  capacity  of  400  tons  of  ore  in  24 
hours.  The  crushing  is  to  be  done  by  a  series  of  rolls  and  air 
separators  will  be  employed  before  and  after  water  flotation. 
In  the  finishing  mill  inclined  screens  will  take  the  place  of  bolt- 
ing reels. 

The  Jennings  Graphite  Co.  (office,  Ashland,  Ala.)  has  been 
a  producer  since  December,  1914.  The  old  mill  is  in  the  NE. 
54  sec.  8,  T.  20  S.,  R.  8  E.,  2J4  miles  north-northeast  of  Ash- 
land. A  second  mill,  a  short  distance  to  the  east,  in  the  NW. 
^i  sec.  9,  is  nearly  completed.  The  band  of  graphitic  schist 
worked  at  the  old  mill  is  from  50  to  100  feet  in  width,  has  a 
strike  of  about  N.  60**  E.,  and  dips  45**  SE.  A  band  of  mica- 
ceous material  in  the  center  is  avoided  in  mining.  At  the  new 
mill  a  rather  narrower  but  apparently  higher-grade  body  will 
be  mined.    The  milling  process  is  similar  to  that  of  neighlx)ring 
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mills  except  that  electrostatic  separation  is  introduced  as  a  pre- 
liminary step  in  the  finishing  process.  The  new  mill  will  be 
equipped  only  for  concentration,  and  the  concentrates  will  be 
finished  in  the  finishing  mill  of  the  old  plant. 

The  King  Graphite  Co.  (office,  Lineville,  Ala.)  has  cleared 
ground  for  a  200-ton  mill  in  the  SE.  J4  sec.  6,  T.  20  S.,  R.  8  E., 
2>4  miles  north  of  Ashland.  It  is  expected  that  the  company 
will  begin  operations  by  September,  1917.  A  50- foot  band  of 
graphite  schist  has  been  exposed  by  trenches.  The  schist 
strikes  northeast  and  dips  45**  SE. 

The  mill  of  the  Lineville  Graphite  Co.  (office,  Lineville, 
Ala.),  in  the  SW.  ^  sec.  22,  T.  19  S.,  R.  8  E.,  6  miles  north- 
northeast  of  Ashland,  has  been  in  operation  since  the  middle  of 
March,  1917.  A  series  of  rolls  take  the  place  of  the  muller  used 
in  the  older  mills  and  the  water-flotation  machines  are  of  the 
circular  type.  The  waste  products  from  the  finishing  process 
are  returned  to  the  water-flotation  machines. 

The  May  Brothers  Graphite  Co.  (office,  Ashland,  Ala.)  has 
a  mill  under  construction  in  the  SW.  J4  sec.  16,  T.  20  S.,  R. 
7  E.  It  is  expected  that  operations  will  begin  by  September, 
1917. 

The  Monitor  Graphite  Co.  (office,  Ashland,  Ala.)  is  begin- 
ning the  construction  of  a  large  mill  in  the  NW.  j4  sec.  8, 
T.  20  S.,  R.  8  E.,  2>4  miles  north  of  Ashland.  The  graphitic 
schist,  which  has  been  exposed  on  the  hill  above  the  mill,  strikes 
N.  70°  E.,  and  dips  50°  SE.  The  ore  grades  off  into  lean  mate- 
rial on  each  side,  but  it  is  expected  to  give  a  workable  thickness 
of  about  100  feet. 

The  property  of  the  National  Graphite  Co.  (office,  Ashland, 
Ala.)  lies  in  the  X.  W.}4  sec.  13  and  the  SW.  ^  sec.  12, 
T.  20  S.,  R.  8  E.,  about  2  miles  northwest  of  Ashland.  The 
mill  is  nearly  completed. 

The  mill  of  the  Peerless  Flake  Graphite  Co.  (office,  Line- 
ville, Ala.)  is  nearly  ready  for  operation.  The  property  of  the 
company  lies  in  the  NE.  54  sec.  33  and  the  NW.  J4  sec.  34, 
T.  19  S.,  R.  7  E.,  nearly  5  miles  north-northeast  of  Ashland. 

The  Quenelda  Graphite  Co.  (office,  Ashland,  Ala.)  owns 
large  tracts  of  land  in  the  western  part  of  the  district  and  has 
been  a  producer  since  1913.  The  mill  is  in  the  SW.  ^  sec.  17, 
T.  20  S.,  R.  8  E.,  about  6  miles  west  of  Ashland.    The  mine  is 
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about  2,000  feet  southeast  of  the  mill  and  the  ore  is  hauled  to 
the  mill  by  steam  locomotives.  Two  bands  of  schist  striking 
about  N.  (>0°  E.  and  having  a  vertical  dip  are  being  mined. 
They  average  about  100  feet  and  40  feet  in  width.  In  the 
center  of  the  larger  band,  a  lenticular  horse  of  granite  about 
20  feet  wide  and  100  feet  long  has  been  left  standing. 

The  mill  follows  the  usual  practice,  except  that  a  double 
cooling  bin  takes  the  crushed  ore  from  the  drier  and  is  drawn 
on  alternate  days.  In  addition  to  24  flotation  machines  of  the 
usual  type  one  circular  machine  is  being  tried.  Air  separation 
is  not  used  except  just  prior  to  finishing,  where  a  small  electric 
fan  takes  out  part  of  the  sand. 

The  Southern  Graphite  Co.  (office,  Ashland,  Ala.)  began 
producing  in  1916.  The  mill  and  mine  are  in  the  SW.  J4  sec. 
13,  T.  20  S.,  R.  7  E.,  2  miles  west-northwest  of  Ashland.  The 
band  of  graphitic  schist  now  being  mined  has  a  workable  width 
of  about  60  feet.  The  strike  is  northeast  and  the  dip  about  40° 
SE.  A  smaller  band  on  the  hanging-wall  side  was  mined  to 
some  extent  in  the  course  of  the  preliminary  operations.  The 
average  graphite  content  of  the  ore  is  said  to  be  about  3  per 
cent,  though  several  analyses  showed  material  from  4  to  4.1 
per  cent.  Two  other  schist  bands,  as  yet  unworked,  have  been 
prospected.  The  milling  system  is  the  same  as  elsewhere  in 
the  district  and  consists  of  jaw  crusher,  muller,  rotary  drier, 
water  flotation,  cylindrical  drier,  air  separator,  and  finishing 
burr-mills  and  bolting  reels. 

The  Southern  Star  Graphite  Co.  (oflFice,  Ashland,  Ala.)  is 
constructing  a  mill  in  the  SE.  J4  sec.  16,  T.  20  S.,  R.  7  E.,  4J4 
miles  west  of  Ashland.  It  is  expected  that  operations  will 
begin  by  June,  1917.  The  mill  will  be  of  the  usual  type  and 
consist  of  jaw  crushed,  muller,  rotary  drier,  cooling  bin,  water 
flotation,  drying  floor,  air  separator,  and  finishing  mill.  The 
graphite  schist  is  here  about  90  feet  in  width. 

Besides  the  mines  mentioned  above  there  are  several  other 
companies  planning  to  begin  operations  in  the  near  future. 
Among  these  are  the  C.  B.  Allen  Gfaphite  Co.,  the  Birming- 
ham Graphite  Co.,  the  Black  Diamond  Graphite  Co.  (property 
in  sec.  24,  T.  20  S.,  R.  6  E.  and  sec.  19,  T.  20  S.,  R.  7  E.),  the 
Consolidated  Graphite  Co.,  the  Dixie  Graphite  Development  & 
Mining  Co.,   the   Graphite   Development  &   Mining  Co.,   the 
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Graphite  Development  Co.,  the  Hood  Graves  Co.,  the  Norway 
Graphite  Co.  (property  in  sec.  22,  T.  20  S.,  R.  6  E.),  and  the 
Superior  Flake  Graphite  Co.  (property  in  sees.  15,  21,  and  22, 
T.  19S.,  R.  8E.). 

Coosa  County. 

The  graphite-bearing  belt  of  Coosa  County  extends  from 
Goodwater  southwestward  to  Coosa  River.  It  is  only  in  the 
Goodwater  region,  however,  that  active  work  is  in  progress. 
No  production  was  made  from  this  district  during  1916,  but  in 
April,  1917,  one  company  had  a  mill  in  full  operation,  another 
was  building  its  mill,  and  three  more  contemplated  beginning 
construction  within  a  short  time. 

The  Ceylon  Co.  (office,  Birmingham,  Ala.)  has  erected  a 
large  mill  in  the  NE.  J4  sec.  16,  T.  24  W.,  R.  19  E.  A  special 
process  is  used,  the  details  of  which  are  not  made  public.  The 
graphite-bearing  schist  is  said  to  average  about  15.0  feet  in  width 
and  has  been  prospected  for  1,000  feet  along  the  strike.  The 
strike  is  about  N.  35**  E.  and  the  dip  is  55'-60**  SE.  The  out- 
crop follows  the  crest  of  a  prominent  ridge,-  on  the  north  side 
of  which  the  mill  has  been  built.  An  open  cut  is  being  car- 
ried across  the  deposit  to  the  level  of  the  ore  bin,  and  it  is 
planned  to  work  back  from  this  toward  the  mill,  thus  gaining 
the  advantage  of  working  against  the  dip.  The  ore  grades  off 
on  the  walls  into  leaner  quartz  schist  containing  small  bands 
of  graphitic  schist.  The  graphite  is  shipped  from  HoUins,  a 
station  on  the  Central  of  Georgia  Railway  about  7  miles  west 
of  Goodwater. 

The  Goodwater  Graphite  Co.  (office,  Goodwater,  Ala.)  is 
erecting  a  mill  about  IJ/2  miles  northwest  of  Goodwater  and 
expects  to  be  ready  for  operation  by  June  1,  1917.  The  ore 
will  be  crushed  by  a  series  of  jaw  crushers  and  rolls  and  circu- 
lar water-flotation  machines  will  be  used  for  concentration. 
The  graphite-bearing  S9hist,  which  has  a  width  of  about  40 
feet,  strikes  N.  70**  E.  and  dips  about  25"  SE. 

The  Graphite  Co.  of  America  (office,  Birmingham,  Ala.)  is 
planning  to  develop  a  large  area  of  about  2  miles  northwest  of 
Goodwater,  between  the  property  of  the  Goodwater  Graphite 
Co.  and  the  Hatchet  Creek.  Graphite-bearing  schist  has  been 
exposed  in  several  pits  and  trenches.    The  strike  is  about  N.  70** 
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E.  and  the  dip  averages  45"  SE.     It  is  planned  to  use  a  dry 
process  in  the  mill. 

The  Royal  Graphite  Co.  and  the  United  Graphite  Co.  are  also 
prospecting  lands  in  the  vicinity  of  Goodwater. 

Chilton  County, 

The  only  plant  in  operation  in  Chilton  County  is  the  Flake- 
town  Graphite  Co.,  about  3J/$  miles  northeast  of  Mountain 
Creek  station  on  the  Louisville  &  Nashville  Railroad.  The 
property  was  visited  by  Mr.  Bastin  in  May,  1916,  and  will  be 
described  at  length  in  the  forthcoming  bulletin  on  graphite 
deposits  of  the  United  States.  A  special  process  is  employed 
at  the  mill,  the  details  of  which  are  not  made  public. 

FUTURE  OF  THE  ALABAMA  GRAPHITE  INDUSTRY. 

The  large  number  of  new  companies  beginning  operations 
at  the  present  time  naturally  makes  it  of  importance  to  consider 
the  probable  effect  of  the  future  increased  production  upon 
the  market.  If  all  the  mills  in  the  Alabama  field  are  able  to 
operate  at  anything  like  their  expected  capacity,  the  result  will 
be  an  annual  production  of  flake  graphite  of  approximately 
30,000,000  pounds,  about  15  times  the  production  of  Alabama 
in  1913,  and  nearly  equal  to  the  entire  importation  from  Ceylon 
for  that  year.  As  long  as  the  war  continues  a  largely  increased 
production  can  probably  be  absorbed  by  crucible  makers  and 
other  users  of  crystalline  graphite,  but  if  the  graphite  from 
Ceylon  and  Madagascar  continues  to  enter  the  market  freely, 
the  price  of  domestic  graphite  will  necessarily  be  reduced  with 
the  increase  in  production.  On  the  other  hand,  mining  condi- 
tions in  Alabama  are  very  favorable,  the  mining  costs  are  low, 
and  new  developments  in  concentration  and  finishing  will  prob- 
ably result  in  a  larger  percentage  of  good  flake  in  the  finished 
product  and  a  higher  saving  of  graphite  of  all  grades.  Costs 
of  mining  and  milling  at  an  efficiently  managed  plant  should 
not  exceed  $50  a  ton  of  concentrates  produced,  or  about  2J^ 
cents  a  pound  for  the  finished  product,  and  even  with  prices 
as  low  as  5  cents  a  pound  for  No.  1  flake,  3  cents  for  No.  2, 
and  V/2  cents  for  dust,  there  should  still  be  a  possibility  of 
profit.    A  recent  article  by  Prouty*  contains  an  interesting  dis- 

•Prouty,  W.  F.,  Extent  and  development  of  flake  graphite  resources  of  Alabama ; 
Manufacturers'  Rec.,  Apr.  19.  1917,  pp.  66-67. 
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cussion  of  costs  of  production  of  graphite  in  Alabama.  It  is  of 
course  idle  to  speculate  on  the  possible  duration  of  present  con- 
ditions, and  the  situation  may  be  summed  up  by  saying  that  as 
long  as  the  present  demand  for  crucibles  in  the  manufacture  of 
munitions  continues,  the  plants  in  operation  should  all  be  able  to 
make  profits,  and  even  with  the  expected  drop  in  prices  after 
the  war  the  most  favorably  situated  and  efficiently  managed 
plants  should  continue  to  be  profitable. 

With  a  return  of  peace,  howeyer,  operators  will  face  an 
unfavorable  condition  caused  by  a  decreased  market  and  large 
increase  in  production. 


IRON  ORE. 


Ernest  F.  Bubchabd. 
Eugene  A.  Smith. 

Essential  Features  of  an  Iron-Ore  Deposit. 

THE  war  in  Europe  has  greatly  stimulated  prospecting  for 
minerals  and  ores  in  the  United  States,  and  as  a  result  of 
this  prospecting  many  specimens  are  sent  to  the  United  States 
Geological  Survey  for  identification.  The  majority  of  speci- 
mens are  readily  identified  at  sight ;  some  require  a  brief  visual 
examination ;  others  require  more  elaborate  physical  or  chemi- 
cal tests.  The  Survey  is  not  permitted  to  make  chemical 
analyses  or  assays  of  minerals  or  ores  for  private  persons  or 
corporations,  but  it  is  compatible  with  the  duties  of  the  Survey 
to  inspect  a  specimen  and  to  state,  if  possible,  what  it  is ;  to 
give  an  oflFhand  opinion  as  to  whether  or  not  the  material  con- 
stitutes an  ore;  and  to  recommend  or  discourage  further  ex- 
pense in  prospecting  it  or  in  having  analyses  or  assays  made. 

Iron  minerals  are  among  the  most  common  and  are  abun- 
dantly distributed,  and  naturally  many  specimens  are  received 
by  the  Geological  Survey.  It  is  therefore  believed  that  a  few 
notes  on  these  minerals  and  on  the  requirements  of  a  deposit 
in  order  to  render  it  of  commercial  importance  may  be  of 
interest  to  those  making  inquiries  on  the  subject.    The  classes 
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of  iron  minerals  that  constitute  a  source  of  iron  ore  are  oxides 
and  carbonates.  There  are  three  general  varieties  of  oxides, 
viz,  hematite,  brown  ore,  and  magnetite.  Brief  descriptions  of 
each  follow. 

SOURCE  OF  IRON. 

The  forms  in  which  iron  occurs  in  the  earth  in  combination 
with  other  substances  are  very  numerous.  Nearly  all  hard 
rocks,  as  well  as  the  softer  soils,  sands,  clays,  and  many  "min- 
eral" waters  contain  iron  in  some  combination  and  in  varied 
proportions.  Iron  is  seldom  found  "native" — ^that  is,  occurring 
in  the  earth  in  the  form  of  metallic  iron.  When  it  is  found  in 
the  metallic  state,  as,  for  instance,  in  meteorites  that  have  fallen 
from  space  upon  the  earth,  it  is  not  in  quantities  large  enough 
to  be  of  commercial  value.  The  combination  of  iron  with  one 
or  more  other  substances  is  called  an  iron  compound,  or  iron 
mineral,  and  where  the  iron  compounds  are  such  that  iron  can 
easily  be  extracted  from  them  and  they  occur  in  such  abundance 
that  they  can  be  mined  profitably  these  iron  compounds  are 
called  iron  ores. 

Iron  in  combination  with  other  substances  is  regarded  next  to 
aluminum,  a  metal  contained  in  clay,  as  the  most  abundant 
metal.  Thus,  according  to  recent  calculations,*  metallic  iron 
forms  about  4.50  per  cent  of  the  rock  crust  of  the  earth,  com- 
pared with  7.85  per  cent  for  aluminum. 

IRON  ORE. 

There  are  four  important  types  of  ores  of  iron — red  iron 
ore,  or  hematite;  brown  ore,  or  limonite;  magnetic  ore,  or 
magnetite;. and  carbonate  ore,  or  siderite — although  there  are 
hundreds  of  minerals  in  which  iron  is  a  constituent.  These 
types  of  ore  may  easily  be  remembered  through  their  most 
common  colors,  which  are,  respectively,  red,  brown,  black  and 
grayish. 

Hematite. 

Hematite  includes  all  varieties  of  the  anhydrous  sesquioxide 
(FeaOs).    This  is  known  locally  as  red.  hematite,  specular  ore, 

•Clarke,  F.  W.,  The  data  of  Keochenistry,  8d  ed. ;  II.  S.  Geol.  Survey  Bull.  616. 
p.  84,  1916. 
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gray  ore,  fossil  ore,  oolitic  ore,  etc.  Hematite  is  composed  of 
two  parts  of  the  metal  iron  united  with  three  parts  of  oxygen. 
Iron  forms  70  per  cent  by  weight  of  pure  hematite  and  oxygen 
30  per  cent,  and  the  mineral  is  known  chemically  as  the  sexqui- 
oxide  of  iron  or  ferric*oxide.  Hematite  may  occur  as  a  rock 
in  beds,  in  veins,  or  in  masses  of  irregular  shape,  and  it  may 
occur  in  a  soft,  earthy  state,  or  as  a  loose  debris  in  the  soil,  and 
yet  in  all  these  forms  be  profitably  mined  if  the  controlling 
conditions  are  favorable.  Hematite  is  easily  recognized  in  the 
hand  specimen  by  its  colors  (red  to  steel-gray  and  black)  and 
the  red  mark  or  streak  it  leaves  when  drawn  across  a  rough 
surface  and  by  its  high  specific  gravity  or  superior  weight  as 
compared  with  the  weight  of  pieces  of  ordinary  red  rock  or  red 
clay  of  equal  size.  The  old-fashioned  "keel"  or  red  chalkstone 
formerly  used  by  carpenters  for  marking  lumber  is  a  form  of 
hematite.  Finely  ground  hematite  is  used  in  the  manufacture 
of  red  paint  and  other  red  coloring  materials. 

Hematite  is  by  far  the  most  important  iron  ore.  It  is  found 
in  great  abundance  in  the  United  States  in  the  vicinity  of  Lake 
Superior  in  Minnesota,  Michigan,  and  Wisconsin;  in  central 
New  York;  in  the  Appalachian  region  of  Alabama,  Georgia, 
Tennessee,  and  Virginia;  and  in  eastern  Wyoming.  It  also 
occurs  in  lesser  quantities  in  Pennsylvania,  Maryland,  Ken- 
tucky, eastern  Wisconsin,  Utah,  and  California.     (E.  F.  B.) 

All  the  ore  of  this  quality  mined  in  Alabama  occurs  in  the 
Clinton  or  Red  Mountain  formation.  The  Red  Mountain 
ridges  occur  on  each  side  of  the  anticlinal  valleys  which  sepa- 
rate the  coal  fields.  In  places  the  red  ore  ridges  are  lacking  on 
one  side,  usually  the  western,  of  the  valleys,  being  cut  out  by 
faults,  while  on  the  other  hand  the  ridge  may  be  duplicated  on 
one  side  of  the  valley  by  the  same  faults. 

In  most  of  the  valley  occurrences  the  moderate  dips  of  the 
ore  bed  are  on  the  eastern  side  and  there  are  also  practically  all 
of  the  ore  mines.  Murphree's  Valley  makes  an  exception  to 
this,  the  moderate  dips  and  the  iron  mines  being  on  the  western 
side.  The  iron  ore  occurs  mainly  in  the  central  part  of  the 
formation  in  seams  or  beds  one  to  five  in  number,  which  vary 
in  thickness  from  a  few  inches  to  thirty  feet. 

While  the  ore  seams  are  very  persistent  along  the  outcrop 
which  in  Alabama  must  be  as  much  as  50  miles,  yet  they  vary 
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greatly  from  place  to  place,  being  either  too  thin  or  too  lean 
for  profitable  working  in  the  greater  part  of  this  distance. 

The  most  important  development  of  the  Clinton  ore  in  this 
State  and  in  the  world  is  along  the  15  or  16  miles  stretch  of 
the  east  Red  Mountain  between  Birmingham  and  Bessemer, 
and  there  is  a  practically  continuous  series  of  mines  and  strip- 
pings  for  this  entire  distance.  Much  mining  of  this  ore  has 
also  been  done  near  Gate  City,  Village  Springs,  Attalla,  Gads- 
den, Round  Mountain,  Gaylesville,  Fort  Payne,  Valley  Head, 
etc. 

The  completion  in  October,  1912,  of  a  diamond  drill  boring 
in  Shades  Valley,  within  a  mile  of  the  base  of  Shades  Moun- 
tain, ^ives  a  definite  answer  to  the  speculations  concerning  the 
occurrence  of  red  ore  under  Shades  Valley.  This  boring  shows 
that  there  is  no  falling  off  in  the  thickness  and  quality  of  the 
ore  with  distance  from  the  outcrop,  and  that  the  depth  of  the 
ore  below  the  surface  at  a  distance  of  more  than  2}^  miles  from 
the  outcrop  on  Red  Mountain  is  not  too  great  for  shaft  min- 
ing. 

The  importance  of  this  demonstration  of  a  vast  increase  in 
the  amount  of  red  ore  available  immediately  or  in  the  near 
future,  cannot  well  be  overestimated. 

In  1913  the  Gulf  States  Steel  Company  acquired  about  1,500 
acres  of  land  upon  which  the  drill  hole  above  mentioned  was 
located.  They  have  since  sunk  a  double  track  slope  to  the  ore. 
In  time  this  is  likely  to  be  the  largest  producing  mine  in  the 
State. 

Another  drill  hole  was  put  down  in  Shades  Valley  in  1913, 
in  Section  19,  T.  19,  R.  3  \V.,  but  the  record  was  not  available 
for  publication  at  the  present  time. 

The  hematite  production  in  Alabama  in  1916  was  5.672,005 
long  tons,  as  against  4,374,309  tons  in  1915,  an  increase  of 
1,297,()9()  tons  or  29.44  per  cent.  This  1916  production  of 
hematite  is  84.05  per  cent  of  the  total  iron  ore  production  of 
the  State,  and  7.55  per  cent  of  the  total  iron  ore  production  of 
the  United  States. 

The  average  price  of  hematite  in  Alabama  in  1915  was  $1.25 ; 
in  1916,  $1.52.     (E.  A.  S.) 
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Brown  Ore, 

Brown  ore  is  composed  of  iron,  oxygen,  and  water,  and  in  a 
general  way  might  be  said  to  be  hematite  qombined  with  water. 
A  general  formula  may  be  expressed  by  nFeaOsnH^O.  Brown 
ore  may  contain  water  in  several  proportions  so  that  the  per- 
centage of  iron  likewise  varies,  but  the  latter  ranges  generally 
from  52  to  Q6  per  cent  in  the  pure  mineral.  Thus  brown  ore 
does  not  contain  quite  as  high  a  percentage  of  iron  as  hematite, 
and  therefore  it  can  not  yield  so  much  metal.  One  of 
the  most  common  brown  ore  minerals  is  known  as  limonite 
(2Fe«0»3HaO),  and  this  contains  59.9  per  cent  of  iron,  25.7 
per  cent  of  oxygen,  andl4.4  per  cent  of  water.  Brown  ore 
occurs  in  a  large  variety  of  forms,  nearly  all  of  which  have  in 
common  a  characteristically  yellowish-brown  to  chocolate- 
brown  color  and  yield  a  brown  streak  and  powder.  Excep- 
tionally certain  hydrated  sesquioxides  of  iron  may  appear  bright 
red,  and  some  may  show  black  surfaces ;  but  these  exceptional 
forms  are  generally  to  be  found  closely  associated  with  a  mass 
of  ordinary  brown  ore,  and  familiarity  with  the  deposits  soon 
dispels  any  perplexity  regarding  the  natur^  of  the  ore  on  the 
part  of  persons  mining  or  handling  it.  The  specific  gravity  of 
brown  ore  is  also  higher  than  that  of  ordinary  rock.  Brown  ore 
commonly  occurs  in  irregular  masses  and  lumps,  and  as  ore 
gravel  and  sand,  embedded  in  banks  of  clay,  sand,  and  stone 
gravel.  The  ore  in  places  lies  in  layers,  but  more  commonly  in 
irregular  pockets,  separated  by  barren  clay,  sand,  and  stone 
gravel.  In  places  the  ore  takes  the  form  of  hollow  concretions 
or  "pots"  which  may  contain  some  loose  sand  or  clay  in  the 
interior,  and  also  it  appears  as  honeycombed  masses  ramifying 
through  the  inclosing  ore-bearing  ground. 

Limonite  is  used  chiefly  as  a  source  of  iron,  but  the  brown 
and  yellow  forms,  called  ocher,  are  used  for  paint  and  for  mak- 
ing oil-cloth  and  linoleum.  A  porous  variety  of  limonite  is  used 
in  the  purification  of  illuminating  gas,  and  also  as  a  contact 
material  in  the  production  of  hydrogen  gas  for  inflation  of 
dirigible  balloons  and  for  precipitation  of  fats  from  oils.  Many 
iron  compounds  are  used  in  medicines. 

Deposits  of  brown  iron  ore  are  common  in  many  portions 
of  the  eastern  United  States,  particularly  in  valleys  underlain 
by  limestone.     Some  of  the  best-known  deposits  are  in  Con- 
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necticut,  Vermont,  Pennsylvania,  Virginia,  Tennessee,  Ala- 
bama, northeastern  Texas,  and  in  Iowa  and  Wisconsin  near 
Mississippi  River.     (E.  F.  B.) 

This  ore,  the  second  in  importance  in  the  State,  and  third 
in  the  United  States,  furnishes  only  1.43  per  cent  of  the  total 
iron  ore  production  of  the  United  States,  and  15.94  per  cent  of 
the  iron  ore  production  of  the  State  in  1916.  The  entire  brown 
ore  production  of  the  United  States  in  1916  was  1,904,484  long 
tons  of  which  Alabama  contributed  1,075,896  tons  or  56.49  per 
cent,  and  the  State  holds  accordingly  the  first  rank  in  this 
industry. 

In  the  early  days  of  iron  making  and  up  to  the  year  1876 
this  was  the  only  ore  used  in  the  Catalan  forges,  bloomaries, 
and  charcoal  furnaces  of  the  State.  It  was  then  demonstrated 
that  good  iron  could  be  made  at  low  cost  from  the  red  ores, 
with  coke  for  the  fuel. 

In  general  the  limonites  are  considered  the  best  of  the  ores 
of  Alabama  and  they  command  the  highest  prices  and  command 
a  ready  sale. 

The  usual  mode  of  occurrence  is  in  irregular  masses  of  con- 
cretionary origin  in  the  residual  clays  resulting  from  the  de- 
composition of  limestones,  and  as  a  consequence  the  mining 
is  uncertain  and  expensive.  Limonite  also  occurs  in  regularly 
stratified  seams  or  beds,  and  then  it  is  the  result  of  the  altera- 
tion of  pyrites  or  of  carbonate  ores.  Practically  all  of  the 
brown  ore  actually  mined  is  that  occurring  in  the  residual  clays 
above  mentioned.  Most  of  the  ore  before  going  to  the  furnace 
is  washed  and  screened,  and  this  manipulation,  together  with 
the  cost  of  mining,  makes  it  the  most  expensive  of  the  iron  ores, 
and  it  is  therefore  seldom  used  alone,  but  is  usually  mixed  with 
the  red  ore  in  proportions  determined  by  the  quality  of  the  iron 
desired.  It  is  used  alone  in  the  charcoal  furnaces  and  also 
in  the  coke  furnaces  when  a  particularly  tough  pig  iron  is 
wanted. 

The  limonite  deposits  are  very  numerous  and  are  distributed 
over  a  broad  expanse  of  country  and  in  many  places  are  known 
to  be  very  extensive.  In  some  of  the  deposits  the  ore  is  in 
nearly  solid  mass,  in  others  it  is  much  scattered,  and  in  conse- 
quence the  amount  of  foreign  material  necessary  to  be  moved 
for  everv  ton  of  ore  produced,  varies  very  much,  not  onlv  in 
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the  different  ore  banks,  but  also  in  the  different  parts  of  the 
same  bank. 

The  deposits  occur  in  nearly  all  the  geological  formations  of 
the  State,  but  in  most  of  these  the  ore  is  either  insufficient 
in  quantity  or  not  pure  enough  to  be  of  much  commercial  value. 
The  most  important  of  the  deposits,  in  point  of  extent  and 
value,  occur  overlying  the  following  formations,  viz.,  the 
Knox  Dolomite  and  the  Weisner  Quartzite,  the  Lauderdale 
Chert  of  the  Lower  Carboniferous,  and  the  Lafayette.  Some 
extensive  beds  of  ore  of  inferior  quality  generally  occur  also 
in  the  Tuscaloosa  formation  of  the  Cretaceous,  and  in  the 
upper  part  of  the  Lower  Carboniferous  and  in  the  Metamor- 
phic  rocks. 

The  limonite  or  brown  ore  production  of  Alabama  in  1916 
was  1,075,896  long  tons  as  against  935,045  tons  in  1915,  an 
increase  of  140,851  tons  or  15.06  per  cent. 

The  average  price  per  long  ton  of  brown  ore  marketed  in 
Alabama  in  1916  was  $1.97,  as  against  $1.68  in  1915.  (E.  A.  S.) 

Magnetite. 

Magnetite  (FesO*)  is  a  black  ore  of  iron  which  is  attracted 
by  the  magnet.  It  contains  iron  and  oxygen  in  the  proportion 
of  3  parts  of  iron  to  4  parts  of  oxygen,  which  by  weight  gives 
72.4  per  cent  of  iron  and  27.6  per  cent  of  oxygen.  Magnetite 
thus  contains  the  highest  percentage  of  iron  of  the  ores  thus 
far  mentioned,  and  in  fact,  of  all  the  iron  ores.  Magnetite 
usually  occurs  in  granular  form  and  in  crystals  in  veins  in 
comparatively  old  crystalline  rocks,  although  it  may  be  found 
in  comparatively  young  volcanic  rock. 

Magnetite  is  found  in  the  United  States  in  considerable 
quantities  in  the  Adirondack  region  of  New  York,  the  High- 
lands of  New  Jersey,  south  Pennsylvania,  eastern  Wyoming, 
central  T^xas,  southwestern  Utah,  and  southern  and  northern 
California,  and  in  small  quantities  in  northern  Michigan  and 
in  other  States.  It  is  used  chiefly  for  the  production  if  iron, 
but  the  less  common  variety  known  as  lodestone,  which  is 
naturally  magnetic,  is  sold  at  high  prices  for  museum  exhibits 
and  for  laboratory  purposes.  Magnetite  is  found  in  the  form 
of  sand  along  streams  and  on  the  shores  of  lakes  or  seas  where 
it  has  been  concentrated  by  the  action  of  water.    In  this  form 
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it  has  not  proved  of  much  commercial  value  as  an  ore  of  iron. 
(E.  F.  B.) 

There  has  been  no  development  of  magnetic  ore  properly 
speaking,  in  Alabama.  The  gray  ore  of  Talladega  county 
which  was  mined  to  some  extent  a  few  years  ago  is  essentially 
a  hematite  though  some  of  it  is  slightly  magnetic.  There  was 
no  production  of  this  ore  in  1916.     (E.  A.  S.) 

Siderite^ 

Siderite,  or  iron  carbonate  (FeCOa),  is  composed  of  1  part 
of  iron,  1  part  of  carbon,  and  3  parts  of  oxygen  and  thus  con- 
tains by  weight  where  pure,  approximately  48.3  per  cent  of 
iron,  10.3  per  cent  of  carbon,  and  41.4  per  cent  of  oxygen.  Iron 
carbonate  ore  where  fresh  is  generally  grayish  in  color,  and 
occurs  in  nodules  and  in  layers  principally  in  sedimentary  rocks 
that  contain  coal  and  lignite.  The  carbonate  rapidly  changes 
to  brown  ore  on  exposure  to  moist  air.  Siderite  is  known 
locally  as  spathic  iron  ore,  kidney  ore,  c'ay  ironstone,  and 
blackband  ore.  Certain  oi  these  names  are  derived  from  the 
appearance  of  the  ore  in  its  different  forms.  For  instance,  a 
bed  of  carbonate  ore  that  is  found  on  the  top  of  a  coal  bed  in 
eastern  Kentucky  is  striped  with  fine  black  carbonaceous  bands. 

Iron  carbonate,  in  addition  to  being  found  in  Kentucky,  is 
common  in  southeastern  Ohio,  and  occurs  to  a  small  extent  in 
Pennsylvania,  Alabama,  Mississippi,  and  Texas. 

IMPURITIES  IN  IRON  ORE. 

Consideration  should  be  given  to  some  of  the  principal  im- 
purities that  are  found  in  iron  ores,  first,  in  order  to  appreciate 
why  a  deposit  of  ore  never  yields  the  full  percentage  of  iron 
that  the  predominant  iron  mineral  contains,  and,  second,  in 
order  to  show  the  relation  of  the  ore  to  the  operation  of  the 
blast  furnace.  Deposits  of  iron  ore  are  generally  so  closely 
associated  with  the  rocks  which  inclose  them  that  they  contain 
either  mixed  with  the  deposit  or  chemically  combined  within  it 
some  of  the  other  rock- forming  minerals.  Among  the  most 
common  of  these  minerals  are  silica,  or  sand;  lime  and  mag- 
nesia, derived  from  limestone  and  dolomite:  alumina,  a  clay 
mineral ;  manganese,  a  metal  resembling  iron ;  and  small  quan- 
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titles  of  sulphur  and  phosphorus.  The  presence  of  varying  per- 
centages of  these  and  other  minerals  tends,  of  course,  to  reduce 
the  percentage  of  metallic  iron  that  the  deposit  will  yield  when 
mined,  and  they  must  be  removed  as  far  as  possible  in  mining 
and  almost  completely  in  the  process  of  making  iron.  There- 
fore, it  is  of  the  utmost  importance  that  the  average  chemical 
composition  of  a  deposit  of  iron  ore  be  ascertained  before  an 
attempt  is  made  to  mine  it. 

The  average  composition  may  be  termed  the  "quality"  of  the 
deposit.  The  quality  is  determined  chiefly  by  two  men,  the 
prospector  and  the  chemist.  The  prospector  digs  trenches  and 
pits  or  drills  holes  in  the  ore  and  takes  samples  of  it.  The 
chemist  analyzes  these  samples  of  ore  in  his  laboratory,  and 
finds  the  percentages  of  metallic  iron,  silica,  lime,  alumina, 
manganese,  sulphur,  phosphorus,  water,  etc.,  contained  in 
average  samples  of  the  ore.  On  the  quality  of  the  ore  depend 
the  quantity  of  fluxing  stone  and  fuel  that  must  be  used  in  the 
blast  furnace  and  the  kind  of  iron  that  can  be  produced. 

« 

IL\NGe  IN    COMPOSITION. 

Many  chemical  analyses  of  commercial  grades  of  these  iron 
ores  indicate  a  range  in  composition  given  in  the  following 
table : 


Range  in  chemical  composition  of  commercial  grades  of  iron  ore. 


Hematite 
Per  cent 


Brown  ore 
Per  cent 


Idlasmetite 
Per  cent 


Carbonate 
Per  cent 


Metallic  iron 

SUica 

Alumina 

Lime 

Mansaneae.... 

Sulphur 

Phoephoma... 

Titanium 

Water 


26-66 

2-S6 

0.2-9 

Trace  to  27 

Trace  to  6 

Trace  to  1.6 

O.OlS-1.23 

0-0.9 

0.8-6 


86-68 

8-23 

1.4-12 

0-0.6 

0.16-5 

Trace  to  0.5 

0.04-1 


8.8-15 


48-70 

0.6-20 

0.7-4.6 

0.6-4.6 

0.07-1.6 

Trace  to  1.2 

Trace  to  1.75 

0-1.5 

0.26-0.5 


26-48 

1-28 

1-6 

0-7 

0.1-4.7 

0.01-1.8 

0.048-0.7 

0-0.04 

0-6.6 


Under  exceptional  conditions  ores  are  mined  that  contain 
more  or  less  of  the  common  constituents  indicated  above,  but 
local  conditions  may  determine  whether  an  ore  that  falls  within 
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the  limits  shown  may  be  mined.  For  instance,  hematite  carry- 
ing as  httle  as  2  per  cent  metallic  iron  would  not  be  considered 
of  value  as  an  ore  unless  it  contained  enough  lime  to  flux  the 
silica  and  alumina  present.  Most  southern  red  hematites  con- 
tain considerable  quantities  of  lime  and  are  therefore  workable 
where  a  highly  siliceous  ore  carrying  no  more  metallic  iron  and 
little  lime  would  not  be  available  under  present  conditions  of 
metallurgic  practice.  At  present  ores  averaging  less  than  25 
per  cent  of  metallic  iron  are  not  charged  into  blast  furnaces  in 
any  considerable  quantities,  and  ores  as  lean  as  this  can  not  be 
used  economically  unless  they  carry  more  than  enough  lime  to 
flux  them  and  are  used  in  connection  with  richer  ore.  In  using 
limestone  as  a  flux  it  would  probably  be  more  desirable  to  use 
a  stone  carrying  15  to  20  per  cent  of  ferric  oxide  (10.5  to  14 
per  cent  metallic  iron)  than  one  containing  only  3  to  5  per  cent 
ferric  oxide,  on  account  of  the  higher  iron  yield  of  the  former. 
Nevertheless,  the  more  ferruginous  limestone  would  not  com- 
mercially be  classed  as  an  ore;  yet  a  bed  carrying  35.5  per  cent 
ferric  oxide  (25  per  cent  metallic  iron),  although  in  itself  not 
quite  rich  enough,  might  be  conceded  to  be  an  "ore."  There 
are  other  exceptions  to  be  noted  in  this  table.  Some  deposits 
of  nontitaniferous  magnetite  can  be  so  treated  by  means  of 
crushing  and  electromagnetic  separation  that,  although  they 
may  contain  as  little  as  25  per  cent  metallic  iron,  they  will  yield 
a  high  grade  concentrate.  Such  ores  may  be  used  to  advantage, 
especially  w-here  they  can  be  concentrated  along  with  richer 
grades.  Considerable  phosphorus  is  present  in  the  mineral 
apatite  associated  with  Adirondack  magnetite;  and  this  and 
silica  are  largely  eliminated  by  electromagnetic  concentration. 
The  possibilities  of  various  methods  of  concentration  or  bene- 
ficiation  must  therefore  be  taken  into  consideration  in  apprais- 
ing an  ore,  and  this  involves  consideration  of  the  physical  as 
well  as  the  chemical  character  of  the  ore.  The  content  of  water 
is  a  widely  variable  item.  Some  ores  contain  much  absorbed 
water,  which  can  be  driven  off  by  drying.  Hematite  is  found 
in  all  stages  of  hydration,  and  thus  may  contain  water  up  to 
the  point  where  it  should  really  be  classed  as  a  brown  ore. 
Hydrated  ores  are  thus  concentrated  by  heating  to  drive  off^ 
the  chemically  combined  water.  Carbonate  ores  are  calcined  to 
drive  off  both  carbon  dioxide  and  water.     Some  iron  oxides 
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are  subjected  to  a  partial  reduction  and  are  thus  rendered 
magnetic,  and  the  separation  of  nonmetallic  impurities  is  there- 
by greatly  facilitated.  One  brown-ore  deposit  that  averages  in 
the  raw  state  not  more  than  30  per  cent  of  metallic  iron  is  thus 
through  a  complicated  process  of  beneficiation  rendered  of 
commercial  value.  The  question  of  beneficiation  is  therefore 
becoming  increasingly  important ;  and  there  must  also  be  taken 
into  consideration  the  proximity  to  transportation,  and  to  blast 
furnaces,  to  water-power  sites  for  possible  electric  reduction, 
as  well  as  the  prevailing  conditions  of  the  market.  The  laws 
of  supply  and  demand  that  prevail  in  1917  make  available  lower 
grades  of  ore  than  would  be  considered  desirable  in  times  when 
low  prices  for  iron  and  steel  are  current.  The  question  of  quan- 
tity available  is  also  of  importance,  for  iron  ore  is  so  bulky  a 
product,  is  relatively  so  low  in  value  even  at  the  best,  and 
involves  so  large  an  expenditure  for  equipment  for  mining  on 
a  satisfactory  scale  that  any  deposit  should  contain  several 
years'  supply  to  be  worthy  of  development. 

■ 

To  summarize,  then,  the  ore  should  occur  in  a  deposit  con- 
taining several  hundred  thousand  tons  of  merchantable  grade, 
susceptible  of  economical  mining  and  convenient  to  transporta- 
tion and  markets,  if  its  development  is  to  be  seriously  consid- 
ered.    (E.  F.  B.) 

Details  of  Iron  Ore  Production  In  Alabama,  1916-1916. 

The  following  tables  show  details  concerning  the  production 
of  iron  ore  in  the  State,  together  with  the  rank  of  the  State  in 
mined  and  marketed  iron  ore  in  1915  and  1916 : 


Iron  ore  mined  in  Alabama,  1915-1916^  hy  varieties,  with  percentage 

of  increase  in  1916  in  long  tons. 


YEAR 


Hematite 


Brown  ore 


Total 
Quantity 


Percentage 

of  total  U. 

S.  Produc'n. 


1916    

1916    

Inerease    ... 
Percentage 


4.874,809 

6.672,005 

1,297,696 

29.44 


986,046 

1.076,896 

140,861 

16.06 


6,809.864 

6,747,901 

1,488,647 

27.09 


9.74 
8.99 
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Iron  ore  shipped  from  Alabama  mines,  1915-1916. 


YEAR 

Quantity 
(Grass  tons) 

Valae 

1916    

6.184.966 

6.801.889 

1.666.884 

82 

$6,798,266 

1916    

Increase    

10.848.281 
4.044.965 

Percentage    

59 

Average  price  per  gross  ton  of  iron  ore  shipped  from  mines  in  Ala- 
bama and  the  United  States,  1915-1916. 


HEMATITJi: 

BROWN    ORE 

1916 

1916 

1916 

1916 

Alabama ^^.r, 

$1.26 
1.80 

$1.62 
2.82 

$1.68 
1.80 

$1.97 

United    SUtea 

2.03 

General  Average^  1916—^1.88  ;    1916— $2.84. 

Rank  of  the  first  five  states  in  mined  and  marketed  production  of 

iron  ore  in  1915  and  1916. 

1915 


I 


1 

2 
8 

4 
6 


STATE 


MINED 

MARKETED 

c 

^    fi 

*<  « 

*^  • . 

^-s 

o  -*-> 

u 
»    9 

.^s 

u 

uantity 
ong  tons 

SI 

tl 

si 

ercen 
>talp 

if 

3    0 

ercen 

)tal  p 

1 

1        OTw 

d.  ^ 

ore  • 

PL<    S 

> 

Minnesota 
Michigan 
Alabama 
Wisconsin 
New    York 


I 


38.464.660 

12.514.616 

5.309.354 

1.095.888 

998.845 


60.27 

22.54 

9.74 

1.97 

1.79 


32.645.236 

13.664.487 

5.134,955 

1.125,269 

981,745 


I  „J 


58.63 

24.63 

9.76 

2.08 

1.68 


$67,742,643 

28.218.627 

6.798.266 

2.188.012 

2,797,270 


o 


1^ 


67.01 

27.86 

6.71 

2.16 

2.76 


1916 


1 
2 
8 

4 
6 


Minnesota 
Michigan 
Alabama 
New    York 
Wisconsin 


44.585.422 

69.81 

18.071.016 

24.04 

6.747.901 

8.99 

1.342.507 

1.78 

1.804,518 

1.72 

45.869,251 

68.91 

18,995,797 

24.27 

6.801.839 

8.61 

1.464.917 

1.88 

1,629.459 

1.96 

$106,628,784 

49,064,840 

10.848.281 

6.571.429 

8.644.642 


58.62 

26.97 

6.96 

8.06 

2.00 
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Principal  Iron  Or^  Mines. 

In  1916  there  were  405  iron  ore  mines  active  in  the  United 
States,  and  222  mines  in  1916  produced  more  than  50,000  gross 
tons  of  iron  ore  each,  compared  with  184  mines  in  1915.  Of 
these  222  mines,  12  produced  more  than  1,000,000  tons  of  iron 
ore  each  in  1915,  5  more  than  in  1915.  First  place  in  1916  was 
held  by  the  Hull-Rust  mine  at  Hibbing,  Minn. ;  second  place 
by  Red  Mountain  group  near  Bessemer,  Ala.  The  production 
of  the  Alabama  mines  producing  more  than  50,000  gross  tons 
each  in  1916  is  given  below  in  tabular  form. 


Ion  ore  mines  of  Alabama  that  produced  more  than  50,000  long  tons 

each  in  1916. 


i 
& 


Name  of  Mine 


Nearest  Town 


1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 


Red  Mountain  Group 

Woodward,  Noe.  1,  2  &  8 

SonsTo 

Raimund  No.  1 

Steinman 

Greeley 

SiMialdinir 

Attalla 

Ironaton 

Raimund,  No.  2 

Houston 

Doc  ray 

Raimund,  No.  8 

Tannehill... ...... 

Valley  View,  No.  2 


Variety  of  Ore 


Bessoner 

LipBcomb 

Sonso 

Bessemer 

Steinman 

Greeley 

Birmingham 

Attalla 

Ironaton 

Bessemer 

Rick^ 

Docray , 

Bessemer 

Goethite 

Birmingham 


Quantity 


Hematite  .. 
Hematite  .. 
Hematite  .. 
Hematite  .. 
Hematite  .. 
Brown  Ore 
Hematite  ... 
Hematite  .. 
Brown  Ore. 
Hematite  ... 
Brown  Ore. 
Brown  Ore. 
Hematite  ... 
Brown  Ore. 
Hematite  .. 


2,839,588 

833,308 

248.958 

241,564 

172,800 

161,927 

184,289 

117,466 

111,416 

86,965 

79,807 

71,996 

68,295 

65,997 

51,446 


BiSNEFiciATED  Iron  Orej. 


Statistics  of  beneficiated  iron  ore  were  gathered  by  the  Sur- 
vey for  the  first  time  during  the  canvass  for  the  year  1914  and, 
although  complete  returns  were  not  at  first  received  from  every 
producer  who  subjects  his  ore  to  any  form  of  beneficiation,  the 
responses  to  the  special  inquiries  have  been,  on  the  whole,  sat- 
isfactory and  interesting,  and  they  showed  continued  improve- 
ment in  1915  and  1916. 
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The  following  processes  were  reported  as  employed  to  im- 
prove the  quality  of  the  ore  at  various  mines :  Crushing  and 
screening, 'drying  by  direct  heat  and  by  steam,  hand  picking  on 
tables  and  on  belts,  washing  by  means  of  hydraulic  jets  and 
logs,  jigging,  electromagnetic  cobbing,  other  concentration  and 
separation,  calcining,  nodulizing,  and  desulphurization  by  sin- 
tering. Some  of  the  operations  combined  two  or  more  of  these 
processes.  Iron  ores  were  reported  as  beneficiated  at  83  mines 
in  14  States  in  1916  and  at  66  mines  in  14  States  in  1915,  and 
in  addition  at  the  brown-ore  mines  of  the  Spanish-American 
Iron  Co.  in  Cuba. 

In  Alabama  the  ore  treated  was  red  hematite  and  brown  ore, 
and  the  usual  processes  to  which  it  was  subjected  were  log 
washing,  screening,  and  picking  belt.  A  total  of  996,344  gross 
tons  of  beneficiated  brown  ore,  valued  at  $1,969,706,  was  mar- 
keted from  12  mines  in  Alabama  in  1916,  compared  with  744,- 
193  tons,  valued  at  $1,278,344,  from  9  mines  in  1915.  Of  this, 
117,466  tons  were  hematite  run  over  a  picking  belt.    (E.  F.  B.) 


PIG  IRON. 


Production,  Shipments,  and  Vai^uk  of  Pig  Iron, 

By  States. 

THE  bureau  of  statistics  of  the  American  Iron  &  Steel 
Institute  reports  the  production  in  1916  of  all  kinds  of 
pig  iron,  including  such  ferroalloys  as  spiegeleisen,  ferroman- 
ganese,  ferrosilicon,  and  ferrophosphorus,  produced  in  blast 
furnaces  as  well  as  some  that  were  electrically  produced  as 
39,434,797  gross  tons,  compared  with  29,916,213  tons  produced 
in  1915,  an  increase  of  9,518,584  tons,  or  32  per  cent. 

The  following  table  gives  the  total  production  of  pig  iron  in 
1915  and  1916,  by  States,  according  to  their  rank  each  year: 
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Pig  iron,  including  some  ferroaHoys,  manufactured  in  the  United 
States  in  1915  and  1916,  in  gross  tons.* 


STATE 


1915 


1916 


PennBylvania     .... 

Ohio     

IlHiiois ~ 

New   York 

New    Jeney 

Alabama     

Indiana     

Michigan    ..'. 

Wisconsin    

Minnesota    

West    Virginia 

Kentucky    

Missouri    

CMorado     ^ 

Washington    

California    

Maryland 

Yixvinia    

Tennessee 


1 


Connecticut     

Massachusestts 


J 


12,790,668 
6.912,962 
2,447.220 

2.104.780 
2.049.458 

1,986,778 

872,966 

291,040 


271,921 


251,548 
251,846 
177,729 

7,802 


29,916,218 


16,606,284 
8.602,895 
8.922,612 

2,352.585 
2.762.886 

2.221,708 

811,825 

554,590 

437,638 


501,452 
899,886 
856,874 

5,719 

89,484,797 


^Bureau  of  Statistics  of  the  American  Iron  A  Steel  Institute. 
tFerrosilicon  produced  in  electric  furnace  for  first  time  in  1916. 
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Pig  iron  shipped  from  blast  furnaces  in  the  United  States  in  1915 

and  1916. 


STATE 


1916 


1916 


a 

'^  s 

c  8 

or  " 


01 

9 

> 


a 

"^  5 

a  9 

*  S 
a  w 


Increase  in  1916 


I 


g.ss 


0r3 


"3 


G 

3 

or 


• 

9 


Alabama    

Illinois    

Kentucky      

Michigan 

New    York 

Ohio    

Pennsylvania 

Tennessee    

Virginia     

Wisccnsin     

Other    States,  t 


2,820.266 

$28,767,124 

2,672,498 

2,466,894 

34,207,901 

8,857,891 

106,700 

1,420,275 

144.444 

486.106 

6,624,669 

605,646 

2.010,076 

28.178,466 

2,289,608 

6,996,000 

90,649,626 

8,689.030 

12,779,974 

174.926,891 

16,861,181 

208,298 

2,619,837 

829,342 

266,616 

8,408,784 

444,491 

802,918 

8,997.940 

423,973 

2,464,664 

81,818.701 

3,418.770 

$88,994,660 

67,764,809 

2,696.600 

8.861,861 

40,637,240 

186,866,228 

298.487,782 

4.981,638 

7,140,002 

7.684,327 

64.786,071 


862,243 

1,401.497 

88.744 

19.640 

279.632 

1.694,080 

8,671.167 

121.044 

178.876 

121.060 

964,116 


$16,237,686 

16 

88,666.408 

67 

1,176,326 

87 

2.226,802 

4 

12,868.774 

14 

46.306.602 

24 

118.610.891 

28 

2.462.201 

68 

8.731.218 

67 

8,686.387 

40 

22.967.370 

89 

30,384,486 


401,409.604 


39,126.324 


668,478,118'8,741,838 


262,068,614 


29 


64 
98 
88 
84 
44 
61 
68 
98 
109 
88 
72 


66 


tl916 ;  Colorado.  Connecticut,  Indiana.  Maryland.  Massachusetts.  Minnesota. 
Missouri,  New  Jersey,  and  West  Virsrinia :  1916:  California,  Colorado.  Connecticut, 
Indiana.  Maryland.  Massachusetts.  Minnesota.  Missouri.  New  Jersey,  and  West 
Virginia. 


Average  Prices. 

The  average  price  per  gross  ton  of  all  kinds  of  pig  iron,  by 
States,  from  1911  to  1916,  given  in  the  following  table  is  based 
on  reports  of  the  manufacturers  to  the  Survey.  These  figures 
represent  the  prices  at  the  blast  furnaces  and  do  not  include 
the  prices  of  ferroalloys. 

The  average  prices  for  1915  and  1916  appear  low  for  such 
active  years  in  the  iron  industry.  Prices,  however,  did  not 
revive  as  rapidly  as  production,  and  in  the  early  months  of  the 
year  orders  were  taken  at  low  prices  for  delivery  late  in  the 
year  by  many  producers  who  did  not  clearly  foresee  the  future 
possibilities.  At  the  close  of  1915  market  prices  of  pig  iron 
were  35  to  40  per  cent  above  the  average  for  that  year  and  at 
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the  close  of  1916  they  were  between  45  and  68  per  cent  higher 
than  at  the  beginning  of  the  year,  but  this  increase  was  con- 
fined almost  entirely  to  the  last  two  or  three  months  of  the 
year,  so  that  the  average  increase  in  price  was  only  28  per  cent. 

Average  price  per  gross  ton  of  pig  iron  in  the  United  States, 

1911  to  1916. 


STATE 


1911 


1912 


1918 


1914 


1916 


1916 


Alabama    

Illinois      

Kentucky     

Michisran     

New    York 

Ohio    

Pennsylvania 

Tennessee    

Vlrpinia     

Wisconsin    

Other   Stat€8* 


$10.76 

$10.76 

$12.08 

$10.62 

16.30 

16.26 

16.83 

18.69 

16.01 

16.74 

16.09 

12.24 

1>6.84 

14.30 

14.69 

13.78 

16.66 

14.22 

16.36 

14.26 

13.68 

18.07 

16.02 

13.46 

14.28 

14.60 

16.36 

13.78 

11.66 

12.29 

18.22 

12.06 

12.62 

•    18.27 

18.96 

12.63 

16.61 

14.33 

16.13 

18.36 

14.94 

14.07 

16.60 

18.66 

$10.24 
13.93 
13.44 
13.63 
14.02 
12.96 
18.69 
12.09 
12.83 
13.20 
12.96 


$14.59 
17.67 
17.97 
17.61 
17.70 
16.76 
17.96 
16.13 
16.06 
17.77 
16.08 


Average  for  United  States. 


14.07 


18.93 


16.08 


13.42 


18.21 


16.96 


1911 :  California,  Colorado,  Connecticut,  Georgia,  Indiana,  Maryland,  Massachu- 
setlB,  Minnesota,  Missouri,  New  Jersey,  and  West  Virginia ;  1912  and  1918 :  Cali- 
fornia, Colorado^  Connecticut,  Indiana,  Maryland,  Massachusetts,  Minnesota,  Mis- 
souri, New  Jersey,  and  West  Virginia ;  1914 :  California,  Colorado,  Connecticut, 
Indiana,  Maryland,  Massachusetts,  Minnesota,  Mississippi,  Missouri,  New  Jersey 
and  West  Virginia;  1916:  Cok>rado,  Connecticut,  Indiana,  Maryland,  Massachu- 
setts, Minnesota,  Missouri,  New  Jersey,  and  West  Virginia;  1916:  California, 
Colorado,  Connecticut,  Indiana,  Maryland,  Massachusetts,  Minnesota,  Missouri, 
New  Jersey,  and  West  Virginia. 


BI.AST  Furnaces. 


The  number  of  furnaces  in  blast  on  June  30  and  December 
31  and  the  total  number  of  stacks  recorded  for  the  years 
1915  and  1916,  not  including  any  electric  reduction  furnaces, 
as  published  by  the  bureau  of  statistics  of  the  American  Iron 
and  Steel  Institute,  are  as  follows : 
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Blast  furnaces  in  the  United  States,  1915  and  1916. 


STATE 


* 

o 

^ 

fl«o 

Dec.  81.  1916 

fl« 

Dec  81, 11 

•"  « 

—  V 

8g 

» 

Funu 
blast 
1916. 

• 

a 

o 

1 

Furn 
blast 
1916 

• 

c 

i 

I 


Pennsylvania    >. 

Illinois    — 

Alabama     ^ 

New   York - 

Virerinia   »- ^. 

Tennessee    

Colorado     — 

Iowa    ~~. 

Missouri     

Oregon    

Washington    

California    

Maryland   

New    Jersey ~..... 

Wisconsin    

Minnesota    ~ 

Indiana     

Michigan    ^ 

West    Virginia 

Kentucky   

Georgia     

Texas    

Mississippi     

Connecticut  .~.. 

Massachusetts  


96 

60 

12 

20 

16 

6 

6 

2 


0 
2 
1 
4 

1 
10 
8 
1 
1 
0 
0 
0 
1 
0 


126 

•62 

21 

27 

18 

7 

6 

2 


0 
8 
1 

7 
2 

10 
11 
8 
8 
0 
0 
0 
1 
0 


81 
12 

6 
20 

9 
16 
12 

4 


166 
74 
26 
47 
27 
22 
18 
6 


0 
6 
6 
8 
2 
10 
14 
4 
6 
4 
2 
1 
8 
2 


182 

67 

28 

81 

20 

9 

12 

4 

0 

1 

0 


0 
4 
1 
6 
8 

10 
12 
4 
4 
0 
0 
0 
0 

1 


127 

66 

24 

29 

18 

9 

11 

8 

0 

2 

0 


0 
4 

1 
6 
8 
10 
12 
4 
4 
0 
0 
0 

1 
1 


80 

12 
0 

18 
9 

18 
7 
8 
0 
0 
1 


167 

77 

24 

47 

27 

22 

18 

6 

0 

2 

1 


0 

8 
5 

8 

8 

10 

14 

4 
• 
4 
2 
1 
8 
2 


286 


810 


186 


446 


844 


888 


116 


448 


Of  the  ferro-alloys  used  in  the  manufacture  of  steel  only 
the  ferro-manganese  and  spiegeleisen  are  manufactured  in 
Alabama  at  two  localities.  In  1916  ferro-manganese  was  valued 
at  $134.42  a  long  ton,  and  spiegeleisen  at  $33.68  a  ton  as  against 
$64.14  and  $20.98  a  ton  respectively  for  1915.  This  great  in- 
crease in  value  stimulated  the  search  for  deposits  of  manganese 
in  the  State,  but  production  in  very  limited  quantity  by  one 
company  only  has  been  reported  for  1916  in  the  State. 

St^KL. 

The  figures  for  the  production  of  steel  in  Alabama  in  191S 
are  not  available  for  publication. 
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LIME. 


DURING  the  year  1916  there  was  an  increase  in  the  produc- 
tion of  lime  in  Alabama,  as  compared  with  the  production 
of  the  preceding  year.  The  total  product  of  9  plants  in  1916 
was  67,524  short  tons,  an  increase  from  1915  of  7,192  tons, 
or  11.92  per  cent. 

The  value  of  the  product  was  $312,531,  an  increase  of 
$62,304  or  24.89  per  cent. 

The  most  important  use  of  the  lime  produced  was  for  build- 
ing purposes,  11.32  per  cent  of  the  product  is  definitely  so 
credited  in  the  returns  while  the  greater  part  of  the  lime  sold 
to  dealers  and  most  of  the  hydrated  lime  go  to  building  pur- 
poses. Other  chief  uses  of  lime  are  in  chemical  works,  paper 
mills,  tanneries,  agriculture,  manufactories  of  sand-lime  brick, 
slag  cement,  etc. 

Shelby  County,  as  heretofore,  was  the  largest  producer  in 
1916,  being  credited  with  52,809  tons  or  78.21  per  cent  of  the 
total.  The  other  producing  counties  in  the  order  of  their 
importance  are  Blount  and  Jackson. 

The  following  tables  give  some  additional  data  on  the  lime 
production  in  Alabama  in  1915  and  1916. 

For  a  full  account  of  the  lime  industry  in  the  United  States, 
those  interested  are  referred  to  the  article  on  Lime,  by  G.  F. 
Loughlin,  in  "Mineral  Resources  of  the  United  States,  1916." 

Lime  humed  and  sold  in  Alaba/ma  in  1915  and  1916. 


1916  

1916  

Increase 
Pereentace 


S 


•a 
i!5 


16 
16 


I 


II 


60,882 

67,624 

7,192 

11.92 


5 


$260,227 

812,681 

62,804 

24.89 


17 
28 


I 


< 


I 


$4.16 
4.68 


II 


I 


14 
9 


8G 
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Lime  sold  in  Alabama  in  1915  and  1916,  by  uses. 


,1 

or  >5 


3 
> 


<  SI 


1916 

Building   lime   

Chemical   works   

Paper  mills   

Suffar  factories    

Tanneries    

Aflrriculture    

Dealers,   uses   not  specified 

Other  uses  and  undistributed. 


ToUl 

Hydra  ted  lime  (included  in  total). 


18,177 
1.869 

t 
801 

t 

879 

40.081 

4,676 


$64,976 
6.769 

t 
8,868 

t 

1.808 

169,600 

16.206 


60.832 
6.802 


$260,227 
28,668 


*$4.26 
8.36 
8.61 
6.77 
4.06 
•8.21 
4.22 


1916 

Buildins   lime   

Chemical   works   

Paper  mills   

Suffar   factories    

Tanneries    

Aflrriculture    

Dealeni.   uses  not  specified 

Other  uses,  and  undistributed. 


7,744 
708 
t 


t 

692 

60,007 

8.478 


$88,069 
2,671 

t 


t 
2.246 
248,682 
81,068 


•Revised,     flncluded  in  "Other  uses  and  undistributed." 


MANGANESE. 


$6.21 
8.70 
4.14 
6.41 
4.64 
8.68 
4.96 


Total 

67,624 

$812,681 

Percentage  of  increase  in  1916 

11.92 

6,780 

7.68 

24.89 

86,864 

29.11 

- 

Hydrated  lime  (included  in  total) 

Percentajre  of  increase  in  hydrated  lime  in  1916.... 

- 

THERE  has  been  very  little  production  of  manganese  during 
the  past  few  years.  Only  one  company  has  reported  pro- 
duction in  1016  from  near  Walnut  Grove  in  Etowah  County. 
A  second  firm  has  reported  some  progress  in  development. 
Because  of  the  great  demand  for  manganese  in  the  time  of 
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the  war,  thorough  investigation  should  be  made  of  some  of  the 
most  promising  localities.  Among  these  localities  worthy  of 
further  investigation  are  Murphree's  Valley  in  Blount  and 
Etowah,  Shinbone  Valley  in  Clay  County,  and  many  other  lo- 
calities in  Etowah,  St.  Clair,  Calhoun  and  Cleburne  counties 
mentioned  in  the  State  Geological  reports.  In  the  Shinbone 
Valley  along  the  eastern  foot  hills  of  the  Talladega  Mountain 
range,  there  is  a  practically  continuous  outcrop  of  manganese 
ore  which  can  be  followed  up  to  the  southern  boundary  of 
Cleburne  County. 

Many  specimens  of  high-grade  merchantable  ore  have  been 
collected  from  these  outcrops,  but  the  prospecting  has  not  yet 
shown  that  the  quantity  of  such  high-grade  ore  will  justify  the 
working  on  commercial  scale. 


MICA. 


MICA  mines  were  opened  in  Alabama  during  the  early  days 
of  mica  mining  in  the  Southern  States.  Prospects  have 
been  tested  at  various  subsequent  times,  and  considerable  min- 
ing has  been  carried  on  at  intervals  during  the  last  twenty 
years. 

The  mines  are  located  in  Randolph,  Cleburne,  Clay  and  Tal- 
lapoosa counties,  and  there  are  prospects  also  in  Lee,  Coosa, 
and  Chilton  counties. 

In  1916  there  were  six  mines  producing  mica  as  against  four 
in  1915.  The  output  was  14,132  pounds  of  sheet  mica,  valued 
at  $4,955,  and  a  few  hundred  dollars  worth  of  scrap  mica. 

The  output  of  sheet  mica  in  1915  was  8,400  pounds  valued 
at  $5,545,  showing  an  increase  in  1916  of  5,732  pounds  or 
68.24  per  cent,  but  a  decrease  in  the  value  of  $590.00  or  over 
10  per  cent. 
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MINERAL  WATERS. 


.By  Abthub  J.  Ellis. 

Character  of  Statistics. 

THE  statistics  given  in  this  report  have  been  compiled  from 
individual  reports  furnished  by  the  owners  or  operators 
of  springs  and  include,  so  far  as  can  be  ascertained,  only 
natural  waters  that  are  bottled  and  sold  in  their  natural  state  or 
only  slightly  altered  from  their  natural  state.  Natural  still 
waters  that  have  been  artificially  carbonated,  natural  carbonated 
waters  that  have  lost  part  of  their  carbon  dioxide,  and  waters 
from  which  iron  has  been  removed  are  included;  but  artificial 
waters  and  natural  waters  that  have  been  flavored,  concen- 
trated, fortified,  diluted,  or  otherwise  essentially  modified  in 
chemical  character  are  excluded  if  available  information  indi- 
cates such  treatment.  Water  given  away  or  consumed  at 
spring  resorts,  which  constitutes  a  large  part  of  the  annual 
production,  is  excluded.  Waters  sold  at  flat  or  meter  rates, 
delivered  to  consumers  through  pipes,  or  otherwise  obviously 
municipal  supplies  or  adjuncts  to  them  are  excluded.  This  is 
the  nearest  practicable  conformity  with  the  commonly  accepted 
definition  of  natural  mineral  water.  No  distinction  is  made 
between  mineral  water  flowing  or  pumped  from  a  natural 
spring  and  that  flowing  or  pumped  from  a  dug,  bored,  driven, 
or  drilled  well.  Many  of  the  best-known  mineral  waters  in  the 
United  States  come  not  from  natural  springs  but  from  wells. 

Distinction  for  statistical  purposes  between  table  and  medici- 
nal waters  is  entirely  arbitrary.  Most  table  waters  are  clear, 
sparkling,  and  without  distinct  mineral  taste  or  odor;  many 
medicinal  waters  are  highly  mineralized  and  have  distinct 
mineral  taste  and  odor.  Yet  some  table  waters  are  more 
strongly  mineralized  than  some  medicinal  waters,  and  many 
medicinal  waters  contain  less  mineral  matter  than  certain  city 
supplies.  The  basis  here  used  for  distinguishing  medicinal 
from  table  waters  is  the  report  regarding  the  spring,  and  this 
distinction  is  based  in  turn  on  the  operator's  knowledge  that 
some  of  his  customers  buy  the  water  to  use  regularly  on  their 


STATISTICS  OF  MINERAL  PRODUCTION,  1916.  89 

tables  and  others  buy  it  for  an  aid  during  illness.  A  few 
strongly  mineralized  waters  are  not  sold  as  table  waters,  and  a 
few  widely  sold  table  waters  are  not  used  medicinally,  but 
many  waters  are  sold  for  both  uses,  though  the  reported  sales 
of  several  medicinal  waters  have  distinctly  decreased  in  the 
last  few  vears. 

Mineral  Water  Trade  in  Alabama,  1916. 

Returns  from  Alabama  indicate  that  the  mineral-water  trade 
in  1916  was  about  20  per  cent  more  than  that  in  1915.    The 
sales  amounted  to  103,944  gallons,  and  the  value  of  the  output 
was  $12,174,  the  average  price  per  gallon  increasing  from  10 
cents  to  12  cents.    There  was  a  considerable  decrease  in  the 
value  of  the  output  of  medicinal  waters,  but  the  large  increase 
in  the  sales  of  table  waters  netted  a  gain  of  $3,262  in  the  total 
sales.    Sixteen  springs  reported  sales.    One  spring  which  was 
active  in  1915  reported  no  sales  for  1916.     Gordon  Mineral 
Springs  is  newly  added  to  the  list.    Seven  mineral-water  bath- 
ing establishments  and  5  resorts,  accommodating  about  800 
"fuests,  were  snaintained.    The  quantity  of  mineral  water  used 
a  the  manufacture  of  soft  drinks  increased  from  2,300  gallons 
^o  13,500  gallons. 
The  following  16  springs  reported  sales: 

Bailey  Springs,  Florence,  Lauderdale  County. 

Bladon  Springs,  Bladon  Springs  Choctaw  County. 

Blount  Springs,  Blount  Springs,  Choctaw  County. 

Bromherg  Gulf  Coast  Lithia  Spring,  Bayou  Labatre,  Mobile 

County. 
Cooks  Springs,  Cooks  Springs,  St.  Clair  County. 
Dixie  Spring,  Dixie  Spring,  Walker  County. 
Gordon  Mineral  Springs,  Canoe,  Escambia  County. 
Healing  Springs,  Healing  Springs,  Washington  County. 
Llvington  Mineral  Well,  Livingston,  Sumter  County. 
Luveme  Mineral  Spring,  Luveme,  Crenshaw  County. 
McCary  Mineral  Well,  near  Birmingham,  Jefferson  County. 
Matchless   Mineral   Water   Well,    east   of   Greenville,    Butler 

County. 
Purity  Spring,  Spring  Hill,  Mobile  County. 
Shocco  Springs,  Talladega,  Talladega  County. 
Talladega  Springs,  Talladega  Springs,  Talladega  County. 
White  Sulphur  Wells,  near  Jackson,  Clarke  County. 

The  following  tables  add  some  details  to  the  general  state- 
ments above  given : 
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Mineral  waters  sold  in  Alaibama  in  1915  and  1916. 

YEAR 

Commercial 
Springs 

Quantity  Sold 
(gallons) 

Average  price 
per  gallon 
(cents) 

Value  of 

medicinal 

waten 

Value  of 
table  waten 

• 

Total  value 

1916 
1916 

14 
16 

86,499 
108,944 

10 
12 

$8,218 
6,979 

$699 
6,196 

$8,912 
12,174 

Comparative  production  of  mineral  ivaters  in  Alabama  in 

1915  and  1916. 


YEAR 


Commei^ 

Quantity 

eial 

sold 

Springs 

(gallons) 

Value  of 
product 


1916     

1916     

Increase    

Percentage  of  increase. 


$8,912 

12,174 

8,262 
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A  comparison  of  American  and  European  Mineral  waters, 
by  Alfred  A.  Chambers,  is  given  in  "Mineral  Resources  of  the 
United  States,  Part  H,  pages  500-508."  A  discussion  of  the 
waters  of  Alabama,  may  be  found  in  a  report  of  the  Geological 
Survey  of  Alabama,  "Underground  Waters  of  Alabama,"  by 
Eugene  A.  Smith,  State  Geologist,  1907. 


NATURAL  GAS. 


By  John  D.  Nobthbop. 

IN  1916  natural  gas  in  sufficient  volume  to  supply  the  needs 
of  250  domestic  consumers  in  Fayette,  was  obtained  from 
four  wells,  one  of  which  was  completed  during  the  year  in  the 
Fayette  Gas  Field,  Fayette  County,  and  enough  for  the  needs 
of  85  domestic  consumers  in  the  town  of  Jasper,  was  obtained 
from  two  wells  in  Walker  County. 
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Wild  cat  tests  drilled  in  1916  in  quest  of  petroleum  near  Mo- 
bile, Mobile  County,  in  southern  Alabama,  resulted  in  the 
discovery  of  numerous  pockets  of  natural  gas,  but  no  com- 
mercial production  of  gas. 

Nine  wells  in  Madison  County  and  one  in  Winston  County 
in  northern  Alabama  were  reported  closed  in  1916. 

Some  details  concerning  the  oil  and  gas  situation  in  Alabama 
may  be  found  in  Bulletin  10  of  the  Geological  Survey,  Report 
on  the  Fayette  Gas  Field  by  M.  J.  Munn,  and  in  Circular  No.  3 
Concerning  Oil  and  Gas  in  Alabama,  by  Eugene  A.  Smith. 


PETROLEUM. 


By  John  D.  Nobthbop. 

NOTHING  of  consequence  resulted  from  the  quest  for 
petroleum  in  Alabama  in  1916.  Late  in  December  the 
discovery  of  oil  in  small  quantities  near  Cordova,  Walker 
County,  furnished  the  basis  for  considerable  local  excitement, 
which,  however,  failed  to  result  in  the  opening  of  a  new  field. 
So-called  blow-outs  near  Mobile  provided  an  incentive  for  drill- 
ing in  that  locality,  and  at  the  end  of  1916  tests  were  under 
way  west  of  that  city. 


SAND  AND  GRAVEL. 


THE  total  production  of  sand  and  gravel  in  the  State  in 
1916  was  726,650  short  tons,  valued  at  $184,216,  as  com- 
pared with  924,701  tons,  valued  at  $242,336  in  1915,  a  decrease 
in  the  quantity  of  198,051  tons,  or  21.42  per  cent,  and  a  decrease 
in  the  value  of  $58,120,  or  23.99  per  cent. 

There  was  an  increase  in  the  quantity  of  sand  of  250,532 
short  tons,  or  66.44  per  cent,  and  in  the  value  of  $22,288,  or 
17.73  per  cent.    There  was  a  great  falling  off  in  the  quantity 
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and  value  of  the  gravel,  viz.,  a  decrease  of  448,583  tons,  or 
81.91  per  cent  in  quantity,  and  of  $80,408,  or  68.91  per  cent 
in  value. 

Railroad  ballast,  building  and  molding  sands  make  91.61 
per  cent  of  the  sand  production ;  railroad  ballast  41.58,  building 
35.11  and  molding  sand  20.92  per  cent,  while  the  balance  of 
2.39  per  cent  represents  the  production  of  grinding  and  polish- 
ing, paving  and  other  unclassified  sands. 

The  following  tables  give  a  comparison  of  the  production  of 
sand  and  gravel  in  1915  and  1916,  and  the  production,  value 
and  kinds  of  sands  in  these  two  years. 


Production  in  short  tons  of  Band  and  gravel  in  Alabama  in  1915  and 

1916. 


SAND 

GRAVEL 

TVytal* 

"8 

Quantity 

i 

1 

or 

i 

1 

1 

11 

»4   P 

877.046 

$126,664 

647.666 

$116,672 

924.701 

$242,886 

1.06 

LVXV                •••••^••••••••M**..«BMM** 

627,677 

147.962 

99.078 

86.264 

726.660 

184.216 

0.62 

Increase  or  decreaBe 

+260.682 

+22.288 

—448.688 

—80.408 

—198.061 

—68.120 

0.62 

+     66.44 

+  17.78 

—    81.91 

—  68.91 

—    21.42 

—  28.99 

— «— — 

*Ch«rt  has  been  added  to  these  totals. 


STATISTICS  OF  MINERAL  PRODUCTION,  1916. 


93 


1 

anpiA 

i    1        85 

oh                                      at              CO 

;;    -^          +    + 

iC^nuvn^ 

10           t-                         04           "* 
"*           t-                         00           ^ 

•km,                                        «               tP 

CO           to                         N 

+    + 

1 

enpiA 

0 

00                                        : 

^{^nvn^ 

oa                                  1 

i      1 

RaUroad 

Ballast  Sand 

and  Gravel 

©ni»A 

«0                                              < 

iH                    :          : 

04                              ! 

iE}|)a«n5 

t-                              1            ■' 

10                  : 

04 

311 

•npiA 

«                               • 

*             • 

:          : 

iE}};inRi5 

\     \ 

1 

1 

1 

»nr»A 

a»        iH                  00        ^ 

^.          «^.                           .04 

^       -"                  II 

ApavBO 

2      2              5      g 

it 

|1 

8ni»A 

•    •            1 

• 

iG^l^nmt) 

•                • 

1 

•p« 

a 
n 

anpiA 

06           00                           0           00 

iC^})aTO5 

•H           «0                         10           C4 

2      S             ^5 

«          «                    «        oa 

fc-            0                           04           CO 
10            04                           S 

rH            04                           •             ^ 

1 

•ni»A 

«D           C-                           OS            t- 
«           ^.                          «           d 

c»        ^                  00        CO 

ApamO 

eo        04                   ^0 

»           «                         «           04 

0»            iH                           00           64 
to            00                           Op              . 

• 

i                                        1            « 

i  ^  *    ?. 
2    s    1    I    ^ 

IM 


GEOLOGICAL  SURVEY  OF  ALABAMA. 


STONE. 


Eugene  A.  Smith. 


ON  ACCOUNT  of  the  variety  of  uses  to  which  stone  is  put, 
there  is  no  regular  unit  of  measurement,  and  the  figures 
in  this  report  represent  the  values  of  the  different  varieties. 


Production. 

Alabama  produces  only  three  kinds  of  stone,  viz.,  limestone, 
marble  and  sandstone. 

The  total  value  of  the  stone  produced  in  Alabama  shows  an 
increase  in  1916  of  67.17  per  cent.  The  greater  part  of  this 
increase  was  in  the  limestone,  (rough  and  dressed  building 
stone,  and  furnace  flux).  There  was  a  notable  decrease  in  the 
sandstone,  while  the  production  of  marble  was  practically  the 
same  as  in  1915.  Exact  figures  for  marble,  however,  cannot 
be  given  as  there  were  in  1915  as  well  as  in  1916  only  two  pro- 
ducers. 

The  following  table  gives  some  additional  details  of  the 
total  stone  production : 

Total  value  of  stone  (limestone^  sandstone  and  marble)  produeed  in 

Alabama  in  1915  and  1916.    Percentage  of  total  U.  S.  valuc^ 

rank  of  State  and  number  of  plants. 


Year 


Total  Value 


Percentage 

of  total,  U. 

S.  value 


Number 
of  Plants 


Bank  of 

State 


1916     

1916    

Increase  in   1916 
Percentage 


$719,462 

1»202,266 

482,804 

67.17 


.96 
1.62 


26 
26 


28 
20 


Limestone. 

The  most  important  use  of  limestone  produced  in  Alabama 
in  1916  as  in  1915,  was  for  furnace  flux,  while  building  stone, 
both  rough  and  dressed,  follows  next  in  importance.  For  the 
other  uses  given  in  the  table  the  value  of  the  limestone  shows 
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a  decrease,  notably  in  the  case  of  the  stone  used  in  road- 
making. 

The  Hmestone  burned  into  lime  or  used  in  the  manufacture  of 
Portland  cement  is  not  taken  into  account  here,  but  is  included 
in  the  value  of  each  of  the  finished  products  in  whose  manufac- 
ture it  was  used. 

As  thus  Hmited  the  total  value  of  the  limestone  produced 
in  1916,  was  $917,559,  as  compared  with  $426,266  in  1915,  an 
increase  of  $491,293  or  115.26  per  cent. 

The  value  of  the  limestone  produced  in  Alabama  in  1915 
and  1916  classified  according  to  the  uses  of  the  stone  is  given 
in  the  following  table : 


Value  of  limestone  (not  including  marble)  produced  in  Alabama  in 

1915  and  1916,  according  to  uses. 


USES 


Pereent- 


Booirh  buildinfiT 

Dressed  buildinsr   

Riprap     

Crushed   Stone: 

Road   makimr    -• 
Railroad  ballast 
Concrete  

Flux     

Agricultural    

Other     


Total. 


$6,912 
16,487 
181879 

42416 

654 

46,448 

289,167 

7,886 

822 


$18,067 

+  $6,155 

29,597 

+  14,110 

17,969 

—    410 

1,198 

—  40.918 

180 

—    374 

41,821 

—   4,122 

807,844 

-f  618.177 

4,656 

—   2,780 

2.227 

$426,266 


+  89.19 

+  91.11 

—  2.28 

—  97.15 

—  67.61 

—  9.08 
+  179.19 

—  86.96 


$917,569 


+  491.298 


+     116.26 


Limestone  For  Building  Purposes. 

The  preparation  of  cut  stone  for  building  purposes  in  Ala- 
bama, while  on  the  increase,  is  not  yet  what  it  should  be. 
Practically  all  of  this  material  comes  from  the  quarries  in  the 
subcarboniferous  limestone  of  the  Tennessee  Valley,  the  most 
important  quarries  being  at  Rockwood  in  Franklin  County, 
operated  by  Foster  and  Creighton  Co.,  of  Nashville.  This 
stone  is  quite  similar  in  appearance,  composition,  and  other 
qualities  to  the  Indiana  stone,  and  so  far  as  experience  in  the 
use  of  the  stone  from  the  two  localities  in  the  buildings  of  the 
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University  of  Alabama  goes,  the  Alabama  stone  holds  its  own 
under  influence  of  the  weather  better  than  does  the  Indiana 
stone.  Stone  steps,  door  sills,  and  window  sills,  buttress  caps^ 
etc.,  of  the  Alabama  stone  put  in  place  in  1885  show  practically 
no  deterioration  in  color  and  wear  under  foot,  and  in  crum- 
bling and  roughening  under  the  influence  of  the  weather,  which 
cannot  be  said  of  some  portions  of  the  Indiana  stone  used  in 
buildings  erected  in  1909-10.  The  Rockwood  quarries  have 
most  modem  and  approved  methods  of  machinery  for  sawing 
the  stone  and  handling  it  in  transit  to  the  mills  and  elsewhere. 
The  stone  is  of  massive  formation,  of  great  thickness  and 
extent.  Blocks  weighing  as  much  as  25  tons,  without  crack  or 
flaw,  are  not  infrequently  quarried,  the  size  of  the  blocks  being 
practically  limited  only  by  the  capacity  of  the  hoisting  ma- 
chinery. 

The  Oolitic  variety  is  most  extensively  used  for  building 
and  monumental  work.  It  is  of  light  gray  color,  uniform 
grain,  and  homogeneous  texture.  It  possesses  a  quality  of 
cheapness,  it  can  be  cut  to  any  design  required,  and  is  at  the 
same  time  strong  and  durable. 

With  the  installing  of  adequate  machinery  at  the  quarry  for 
doing  the  finished  work,  there  should  never  be  any  longer  any 
reason  for  going  outside  of  the  State  for  this  quality  of  stone. 
Already  the  material  has  been  very  extensively  used  in  public 
buildings  in  Mississippi,  Tennessee,  as  well  as  in  Alabama.  The 
only  reason  why  it  was  not  used  in  the  recently  erected  build- 
ings at' the  University  of  Alabama  was  that  at  the  time  these 
building  contracts  were  let,  the  quarries  furnished  only  the 
rough  sawn  stone  and  there  was  not  in  Alabama  any  establish- 
ment adequately  equipped  for  the  dressing  of  the  stone  in  the 
quantity  needed. 

The  above  statements  are  confirmed  by  a  report  on  the  com- 
parative tests  made  on  the  Rockwood  stone,  and  those  from 
Bedford,  Ind.,  and  Bowling  Green,  Ky.,  by  Prof.  Robert  H. 
McNeilly,  in  the  Engineering  Laboratory  of  Vanderbilt  Uni- 
versity. 

From  this  report  I  give  the  following  extracts : 

"General  Characteristics. — The  Rockwood  limestone  is 
an  almost  pure  oolitic  limestone  with  frequent  small  crystals  of 
calcite  distributed  throughout  its  mass.     It  resembles  closely 
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the  Bedford  stone  in  appearance,  except  that  it  has  a  slightly 
more  open  texture.  The  Bowling  Green  stone  is  finer  in  grain, 
softer  and  more  easily  pulverized  than  either  the  Bedford  or 
Rockwood  stones,  and  contains  an  appreciable  amount  of  petro- 
leum, which  lends  somewhat  to  the  ease  with  which  it  is 
worked.  In  all  three  stones  the  texture  is  exceptionally  uni- 
form, as  it  is  almost  impossible  to  detect  the  bedding  planes 
by  eye ;  however  in  this  respect  the  Bowling  Green  stone  is 
most  marked,  and  it  is  frequently  necessary  to  test  by  hammer 
to  detect  which  is  the  bed  plane.  Rockwood  stone  is  lighter 
in  color  than  either  the  Bedford  or  Bowling  Green  stones. 

"Chemical  Analysis. — The  following  is  an  analysis  of  the 
Rockwood  stone  made  at  my  request  by  Dr.  Paul  C.  Bowers, 
Chief  Chemist  of  the  Tennessee  Geological  Department : 

Rockwood  Stone. 

Moisture  and  loss  on  heating  to  175"  C 0.07 

In.soluble  siliceous  residue  ^SlOt,  etc.) 0.49 

Oxide  of  Iron  and  Alumina  (Fe^O.  &  AlA 0.30 

Carbonate  of  Lime  (CaCO«) 98.23 

Carbonate  of  Magnesia  (MgCO.) 0.97 

Total 100.0(> 


• 


"Physical  Tests. — Comparative  physical  tests  of  the  three 
samples  of  stone  were  made  as  follows : 

Loss  in  weight  on  drying, 

Cross  bending  tests, 

Compression  tests, 

Absorption  tests, 

Per  cent  of  water  absorbed, 

Specific  gravity  In  bulk,  and  of  pulverized  stone, 

Density, 

Abrasion  tests. 

The  results  of  these  physical  tests  are  summarized  in  the 
Conclusions  below  quoted. 

"Conclusions. — The  above  tests  were  made  as  nearly  as 
possibly,  under  identical  conditions,  and  barring  the  accidental 
characteristics  of  the  samples,  which  were  selected  at  random, 
these  results  are  believed  to  represent  truly  the  comparative 
characteristics  of  each  of  the  stones  under  consideration. 

"The  Rockwood  stone  shows  itself  to  be  a  superior  building 
stone  to  others  in  every  respect  except  density — but  even 
here,  since  its  absorption  of  water  is  the  lowest  of  the  three,  it 
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should  prove  more  durable,  while  the  smaller  weigjit  per  cubic 
foot  can  be  placed  more  cheaply  on  account  of  freight  charges. 

"As  compared  with  the  Bowling  Green  stone,  the  Rockwood 
shows  a  decidedly  higher  strength,  and  characteristics  which 
indicate  a  greater  durability.  The  Bowling  Green  stone,  how- 
ever, is  undoubtedly  more  easily  worked  than  either  of  the 
other  two  stones,  due  to  its  being  softer  and  also  to  the  pres- 
ence of  oil.  This  oil  has  the  bad  eflfect  of  staining  the  stone 
itself  and  the  contiguous  masonry  for  several  years  after  it  is 
placed,  while  the  very  ease  with  which  the  stone  can  be  worked 
makes  the  Bowling  Green  very  inferior  where  used  for  door 
sills  and  steps.  This  is  shown  well  by  the  Abrasion  Test  which 
shows  the  Rockwood  stone  in  its  best  light,  as  a  very  superior 
material  for  step,  door  sills,  and  other  places  subject  to  wear. 

"From  my  examination  of  these  three  stones,  I  believe  no 
builder  would  make  a  mistake  in  using  any  one  of  the  three, 
for  they  are  all  unquestionably  very  superior  building  stones. 
While  each  stone  may  have  advantages  over  the  other  for  some 
specially  desired  characteristics,  as  a  building  stone  for  general 
purposes,  each  is  highly  satisfactory.    ,  • 

Respectfully  submitted, 

Robert  H.  McNeilley, 
Assistant  Professor  of  Civil 
Engineering,  Vanderbilt  University." 

Marblk. 

The  marble  of  Alabama  is  of  two  kinds,  crystalline,  or  true 
marble,  and  non-crystalline. 

The  crystalline  or  statuary  marble  occurs  mainly  in  a  nar- 
row valley  along  the  western  border  of  the  metmorphic  area, 
extending  from  Marble  Valley  in  Coosa  County,  through  Tal- 
ladega into  Calhoun.  The  length  of  the  marble  belt  through 
Coosa  and  Talladega  counties  is  about  50  miles.  The  width 
of  the  valley  carrying  the  marble  as  a  rule  is  from  one  quarter 
to  one-half  mile,  widening  in  places  to  a  mile  and  a  quarter, 
for  example  in  the  neighborhood  of  Sylacauga. 

The  quarries  longest  known  are  Gantt's  and  Herd's  near 
Sylacauga,  Nix's  near  Sycamore,  Bowie's  near  Rendalia,  and 
Taylor's  and  McKenzie's  near  Taylor's  Mill,  east  of  Talladega. 
From  all  of  these  marble  was  quarried  before  the  cjvil  w^r, 
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During  1916  two  companies  reported  production  of  marble 
in  Alabama,  viz.,  the  Alabama  Marble  Company  at  Gantt's 
Quarry  and  the  Moretti-Harrah  Company,  whose  quarry  ad- 
joins that  of  the  Alabama  Marble  Company  at  Gantt*s.  The 
other  quarries  mentioned  are  in  Talladega  County,  near  Syla- 
cauga. 

The  plant  of  the  Alabama  Marble  Company  at  Gantt's 
Quarry  which  was  completely  destroyed  by  fire  in  December, 
1910,  has  been  rebuilt  and  equipped  with  all  the  machinery 
needed  for  the  working  up  of  any  kind  of  finished  product. 

I  think  it  is  fairly  safe  to  say  that  on  the  whole  the  marble 
from  this  quarry  and  immediate  vicinity  is  of  the  highest  grade 
of  commercial  white  marble  now  on  the  market  and  obtainable 
in  large  quantity.  There  are  small  quantities  of  marble  pro- 
duced both  in  Italy  and  Vermont  that  are  somewhat  freer 
from  coloring  matter  than  the  best  grades  that  can  be  produced 
in  Alabama  in  any  quantity.  But  on  the  other  hand,  the  poor- 
est grades  in  Alabama  greatly  surpass  the  poorest  grades  pro- 
duced elsewhere,  so  that  the  average  of  the  Alabama  deposit  is 
probably  somewhat  higher  than  that  of  any  other  so  far 
developed,  not  excluding  even  the  marble  from  the  Carara 
district  in  Italy.  The  marble  from  this  State  (Gantt*s  Quarry) 
has  now  a  well  established  reputation  and  has  been  used  in 
more  than  200  important  buildings  throughout  the  United 
States. 

It  can  be  seen  in  the  galleries  of  the  National  Museum  in 
Washington. 

The  Moretti-IIarrah  Company  furnishes  the  marble  in  blocks 
for  monumental  and  rough  interior  purposes. 

A  beautiful  quality  of  variegated  limestone  or  marble — red, 
pink  and  white — belonging  probably  to  the  Cambrian  forma- 
tion, occurs  in  Shelby  County,  a  mile  or  two  south  of  Shelby 
Springs  station  on  the  L.  &  N.  railroad,  and  extending  thence 
southwest  for  a  mile  or  two.  Nothing  but  prospecting  work 
has  been  done  on  this  marble.  The  Trenton  limestone  in  the 
Appalachian  valleys,  particularly  Jones  Valley  below  Besse- 
mer, contains  marble  similar  to  that  quarried  in  the  vicinity  of 
Knoxville,  Tenn.  Also  at  Pratt's  Ferry  on  the  Cahaba  River 
in  Bibb  County  a  quarry  was  for  many  years  worked  in  this 
formation  and  turned  out  a  very  beautiful  quality  of  marble 
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varying  in  color  from  gray  through  pink,  red  and  brown 
shades. 

A  black  marble  which  is  exceedingly  promising,  has  been 
reported  and  some  development  work  done  near  Anniston, 
and  at  Piedmont,  Calhoun  County,  and  some  very  handsome 
specimens  of  cave  onyx  have  been  obtained  from  near  Kymul- 
ga  in  Talladega  County. 

In  the  Coastal  Plain  the  St.  Stephens  limestone  of  the  Ter- 
tiary holds  ledges  of  hard,  almost  crystalline  rock  capable  of 
taking  good  polish.  The  colors  vary  from  nearly  white, 
through  shades  of  yellowish  into  red,  and  it  would  make  a 
handsome  decorative  marble,  especially  for  inside  work. 

Other  limestone  formations,  such  as  the  Subcarboniferous 
and  the  Knox  Dolomite,  could  in  places  be  drawn  upon  for 
marble. 

Sandstone. 

The  returns  to  the  U.  S.  Geological  Survey  office  show  a 
decrease  in  the  total  value  of  the  sandstone  produced  in  1916, 
of  $9,437  or  31.01  per  cent,  as  compared  with  the  1915  produc- 
tion. 

By  far  the  greater  part  of  the  sandstone  produced  in  1916 
was  ganister. 

The  following  table  will  show  the  limestone  and  sandstone 
production  of  Alabama  from  1912  to  1916  inclusive: 


Value  of  limestone  and  sandstone  production  in  Alabama,  1912-1916. 


KIND 


1912 


1913 


1914 


1915 


1916 


Limestone 
Sandstone 


$531,085 
27.596 


$812,664 
161.111 


$787,214 
161.773 


$426,266 
30.432 


$917,669 
20.996 
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SUMMARY. 


BECAUSE  of  the  difference  in  units  of  measurement  em- 
ployed in  the  various  branches  of  the  mineral  industry,  a 
summation  of  the  production  of  the  year  can  include  only  the 
values  of  the  products.  It  is  also  to  be  noted  that  a  simple 
summation  of  all  the  values  of  the  minerals  or  mineral  products 
listed  in  this  pamphlet  would  give  a  value  much  in  excess  of 
the  true  value,  since  in  many  cases,  as  for  instance  coal  and 
coke,  and  iron  ore  and  pig  iron  and  steel,  the  second  product 
is  directly  a  product  of  the  first,  and  the  value  of  the  first  is 
included  in  that  of  the  second.  To  give  the  values  of  both  as  a 
part  of  the  total  would  be  to  repeat,  in  a  measure,  at  least  a 
partial  value  of  the  first  or  raw  product  and  would  give  an 
erroneous  result. 

As  the  Survey  has  not,  however,  the  figures  upon  which  to 
base  an  estimate  of  the  percentage  of  each  product  which  was 
used  in  the  manufacture  of  some  other  product,  the  summation 
of  the  mineral  production  of  the  State  as  here  given  will  be  a 
simple  summation  of  the  values  reached  by  the  individual 
branches  of  the  industry. 

According  to  this  rather  unsatisfactory  manner  of  summa- 
tion, which  does  not  include  the  value  of  the  steel  produced,  the 
value  of  the  1916  raw  materials  and  immediately  derived  prod- 
ucts was  $94,987,229,  as  compared  with  $61,791,958  in  1915; 
an  increase  of  $33,195,271,  or  53.72  per  cent. 

This  production  may  be  classified  as  follows : 

Raw  products  $40,973,430 

Pig  Iron  38,994,600 

Coke  15,019,139 

Total ~ $94,987,229 

The  more  important  minerals  and  products  after  coal,  pig 
iron  and  coke,  are  iron  ores,  clay  products,  stone,  cement,  sand 
and  gravel,  and  lime  given  in  the  order  of  their  relative  imi)or- 
tance. 
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Below  is  a  tabular  presentation  of  the  value  of  the  mineral 
products  of  Alabama,  as  estimated  above  for  the  years  1911, 
1912,  1913,  1914,  1915,  and  1916: 

Year  Value 

1911    $52,772,951 

1912  60,141,793 

1913  67,530,089 

1914 56,769,559 

1915  61,791,958 

1916    - 94,987,229 
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University,  Ala.,  February,  1920. 
Hon.  Thomas  E.  Eilby, 
Governor  of  Alabama, 
Montgomery,  Ala. 
Sir  : — I  have  the  honor  to  transmit  herewith  the  man- 
uscript of  a  Report  on  the  Mineral  Production  of  Ala- 
bama for  the  year  1917  with  the  request  that  it  be  printed 
as  Bulletin  No.  21  of  the  Geological  Survey  of  Alabama. 

Very  respectfully, 

Eugene  A.  Smith, 

State  Geologist. 
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RIVER  GAGE  HEIGHT  OBSERVERS. 


Conecuh  River  at  Becky  Ala. 
A.  W.  Lambert > — ^Route  F.  Andalusia,  Ala. 

Coosa  River  at  Riverside,  Ala. 
J.  E.  Whitehead - Riverside,  Ala. 

Tallapoosa  River  at  Sturdevant,  Ala. 
A.  L.  Stowe ~ Alexander  City,  Ala. 

Big  Bear  River  near  Red  Bay,  Ala. 
Ed  Bullen - Red  Bay,  Ala. 

Observations  are  made  every  day  by  these  observers  of  the 
gage  readings  at  the  several  stations.  From  these  records  when 
extended  through  sufficient  time,  the  calculation  of  available  horse 
power  to  be  obtained  from  the  different  streams  is  made. 
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PREFACE 


THE  statistics  of  all  the  minerals  included  in  the  fol- 
lowing pages  have  been  collected  in  co-operation 
with  the  United  States  Geological  Survey,  and  have  been 
compiled  from  advance  chapters  of  the  Mineral  Resources 
of  the  United  States,  a  publication  of  the  Federal  Survey. 
The  introductory  and  general  matter  in  each  of  these 
articles  has  either  been  taken  without  change  from  the 
U.  S.  advance  chapters  or  has  been  rearranged  or  con- 
densed from  these  chapters,  or  entirely  rewritten  to  suit 
it  to  our  present  purposes.  In  each  case  credit  is  given 
to  the  author. 


INTRODUCTION 

Eugene  Allen  Smith. 


AN  INSPECTION  of  the  subjoined  tables  will  show 
that  there  has  been  in  1917  an  increase  both  in  quan- 
tity and  value  of  the  mineral  products  of  the  State,  with 
the  exception  of  gravel,  cement,  bauxite,  mineral  waters 
and  sandstone. 

Following  the  plan  set  out  by  Mr.  E.  W.  Parker  in 
1913,  and  continued  by  the  Alabama  Survey,  we  pass  in 
review  the  production  in  1916  and  1917  of  Alabama  min- 
erals, and  their  immediate  derived  products,  taking  them 
up  somewhat  in  the  order  of  their  commercial  impor- 
tance. 

COAL. — ^Alabama's  production  of  coal  in  1917  was 
20,068,074  short  tons,  valued  at  $45,616,992,  an  increase 
of  10.9  per  cent,  in  the  quantity,  and  of  83.5  per  cent,  in 
value  as  compared  with  1916.  As  in  1916,  the  value  of 
coal  products  in  Alabama  in  1917  was  more  than  three- 
fifths  of  the  total  mineral  output  of  the  State. 

COKE. — The  coke  production  of  Alabama  increased 
from  4,298,417  short  tons,  valued  at  $15,019,139  in  1916 
to  4,892,589  short  tons,  valued  at  $28,394,212  in  1917,  an 
increase  in  the  value  of  88.8  per  cent. 

IRON  ORE. — ^In  1917  there  was  an  increase  of  4.3 
per  cent,  in  the  total  quantity  of  iron  ore  production  in 
the  State  as  compared  with  1916,  4.9  per  cent  in  the 
quantity  of  hematite  and  1.8  per  cent  in  the  quantity  of 
brown  ore. 

PIG  IRON. — ^In  the  quantity  of  pig  iron  marketed  in 
Alabama  in  1917,  there  was  an  increase  in  the  quantity 
from  1916,  of  299,128  gross  tons,  or  11  per  cent,  and  of 
$25,315,054,  or  65  per  cent,  in  the  value.  The  value  of 
the  iron  ore  production,  and  not  the  value  of  the  pig 
iron,  is  used  in  making  up  the  total  value  of  the  mineral 
products  of  the  State. 

The  total  value  of  the  mineral  production  of  Alabama, 
excluding  the  value  of  pig  iron  and  coke,  and  including 
the  value  of  the  iron  ores  and  the  coal,  was  in  1917  $65,- 
428,224,  compared  with  $40,973,430,  in  1916,  of  which, 
as  already  stated,  more  than  three-fifths  is  represented 
by  the  products  of  the  coal  mines.    More  than  one-fourth 
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of  the  total  value  was  contributed  by  the  iron  mines.  The 
increase  in  1917  from  1915  was  $35,815,747  or  121.5  per 
cent. 

The  principal  coal  producing  counties  are  Jefferson, 
Walker,  Bibb,  Tuscaloosa,  and  St.  Clair,  in  the  order 
named.  The  principal  iron  ore  counties  are  Jefferson, 
Tuscaloosa,  Franklin  and  Etowah.  The  combined  value 
of  the  pig  iron  and  coke  made  in  Alabama  in  1917  was 
$92,703,926.  These  values  are  not  included  in  the  total 
as  they  are  represented  in  the  value  of  the  iron  ore  and 
coal  produced. 

CLAY  WORKING  INDUSTRIES.— These  industries 
yielded  products  in  1917  valued  at  $2,106,516  as  against 
$1,520,301  in  1916,  an  increase  of  $586,215  or  38.56  per 
cent.  This  does  not  include  the  value  of  the  raw  clay 
sold,  which  in  1917  amounted  to  $84,763,  an  increase  in 
1917  of  66  per  cent. 

The  center  of  the  clay-working  industry  is  Jefferson 
County,  and  Birmingham  furnished  the  principal  mar- 
ket. Vitrified,  common,  and  fire  brick,  represent  a  value 
of  $1,377,770,  or  66.3  per  cent,  of  the  total  value,  while 
the  total  output  of  the  brick  yards  makes  up  71.5  per 
cent,  of  the  total  value  of  the  clay  products  of  the  State. 
All  the  fire  brick  is  reported  from  Jefferson,  Baldwin  and 
Calhoun  counties,  and  all  the  vitrified  brick  is  from  Jef- 
ferson and  St.  Clair  counties.  Clay  pits  for  the  manu- 
facture of  common  brick  have  been  opened  in  one  or  more 
places  in  thirty-two  counties. 

The  pottery  products  in  1917  consisted  of  stone-ware, 
yellow  and  Rockingham  ware,  and  red  earthen  ware,  in- 
cluding turpentine  cups,  and  represented  a  value  of 
$18,731,  a  decrease  of  $4,074  over  1916,  or  17.8  per  cent. 

STONE. — The  quarry  products,  exclusive  of  marble, 
the  greater  part  of  which  is  limestone,  valued  in  1917  at 
$1,296,C06,  an  increase  from  1916  of  $357,452,  or  38.1 
per  cent.  This  increase  was  mainly  in  the  limestone  used 
for  flux  and  in  lesser  degree  in  limestone  for  building 
purposes. 

Over  75  per  cent,  of  the  total  value  of  the  stone  pro- 
duction in  1917  is  that  of  limestone.  Its  most  important 
uses  are  for  furnace  flux,  concrete,  riprap  and  for  build- 
ing purposes.     The  production  of  marble  in  1917  was 
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practically  the  same  as  that  in  1916.  The  figures  of  pro- 
duction can  not  be  given  because  of  the  limited  number 
of  producers. 

Marble  holds  second  place  in  the  value  of  the  quarry 
products.  Beautiful  white  marble  occurring  in  Coosa  and 
Talladega  Counties,  is  extensively  used  for  building  work, 
(both  inside  and  outside).  A  black  marble  which  gives 
promise  of  future  development,  has  been  prospected  near 
Anniston  and  near  Piedmont. 

The  reader  is  referred  to  the  body  of  this  bulletin, 
under  Stone,  for  further  details  concerning  especially  the 
building  stone  and  marble  industries. 

CEMENT. — The  cement  production  of  Alabama  in 
1917  amounted  to  $1,329,833  barrels,  valued  at  $1,494,879 
as  against  1,442,475  barrels,  valued  at  $1,410,104  in  1916. 
This  was  a  decrease  of  7.8  per  cent,  in  quantity  and  an 
increase  of  6.0  per  cent,  in  value. 

LIME. — ^The  lime  production  is  not  included  in  that  of 
the  limestone.  It  amounted  in  1917  to  66,744  short  tons, 
a  decrease  from  the  1916  production  of  780  short  tons,  or 
1.2  per  cent.  The  value  of  the  product  is  $383,211,  an 
increase  from  1916  of  $70,680,  or  22.6  per  cent. 

GRAPHITE.— The  Alabama  graphite  is  of  the  crystal- 
line variety,  and  the  value  of  the  product  in  1917  was 
$719,575  as  against  $492,407  in  1916,  an  increase  of  46.1 
per  cent.  The  Alabama  product  for  1917  was  65  per  cent, 
of  the  total  value  for  the  crystalline  graphite  for  the 
United  States.  The  great  increase  in  the  production  and 
value  of  the  Alabama  graphite  since  1915,  and  the  install- 
ing of  a  number  of  new  plants  in  1916  make  it  probable 
that  the  Alabama  production  in  coming  years  will  repre- 
sent even  a  larger  proportion  of  the  total  United  States 
value. 

MINOR  PRODUCTS.— Alabama  produces  a  small 
quantity  of  barytes,  bauxite,  mill  stones,  mineral  waters, 
sand  and  gravel,  quartz,  and  pyrite. 

In  the  following  table  there  is  a  comparison  of  the 
mineral  output  in  Alabama  in  the  years  1916  and  1917. 
As  stated  above,  the  total  does  not  include  the  value  of  the 
pig  iron  or  that  of  the  coke,  but  it  does  include  the  value 
of  the  coal  made  into  coke,  and  of  the  iron  ore  sold  or  used 
in  making  pig  iron. 
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STATISTICS  OF  THE  MINERAL  PRODUCTION  OF 

ALABAMA  FOR  1917 


ABRASIVES. 


Eugene  A.  Smith. 

ALABAMA'S  production  of  abrasives  is  at  present 
limited  to  a  small  number  of  millstones  (chasers*) 
of  Pennsylvanian  age,  quarried  and  made  at  Dutton,  Jack- 
son County ;  there  are,  however,  several  materials  in  dif- 
ferent parts  of  the  State  which  are  sufficiently  promising 
to  be  worth  investigating  and  thorough  testing;  the  na- 
ture and  locality  of  these  deposits  wfere  treated  in  Bulletin 
No.  13,  which  see. 


BARYTES. 


(Condensed  from  Mineral  Resources  of  the  United  States.) 

James  M.  Hill. 


THE  barytes  marketed  from  Alabama  in  1917  was  1,976 
short  tons  as  compared  with  7,631  short  tons  in  1916, 
a  decrease  of  74  per  cent.  Mines  near  Angel,  in  Calhoun 
County,  produced  a  large  part  of  the  barytes  sold  in  1917, 

*Chaaen  are  lararer  than  the  resrular  millstones.  They  are  used  for  heavier 
work,  such  as  ffrindins  quartz,  feldsimr,  barytes,  etc.,  and  they  run  on  edge, 
Thouffh  they  are  made  with  a  diameter  as  short  as  24  inches,  they  are  usually 
turned  out  with  diameters  ransrins  from  60  to  84  inches,  and  are  as  much  as  22 
inches  in  thickness.  These  chasers  are  run  on  xwns  paved  with  roughly  cubical 
blodcs  of  the  conglomerate,  with  edges  about  a  foot  in  len^h.  In  ffrindins  quartz 
in  such  pans  the  chasers  are  used  in  the  preliminary  crushinar:  then  rousrh  blocks, 
usually  three  in  number,  are  either  attached  to  or  carried  along  by  lateral  arms, 
which  in  turn  are  Joined  to  a  vertical  revolving  shaft.  By  the  circular  movement 
of  these  bk>cks  the  material  placed  in  the  pan  is  ground  to  powder. 
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though  several  hundred  tons  were  produced  near  Wilson- 
ville,  Shelby  County,  and  Leeds,  Jefferson  County. 

The  deposits  near  Jacksonville,  Calhoun  County ;  Vin- 
cent, Harper,  and  Wilson ville,  Shelby  County ;  and  Leeds, 
Jefferson  County,  were  under  development,  and  a  consid- 
erable production  was  made  from  the  mine  in  Jefferson 
County,  at  which  a  steam-driven  hoisting  plant  and  log 
washer  is  operated.  The  mine  is  about  5  miles  south  of 
Leeds  in  the  flat  valley  bottom  of  Little  Cahaba  River. 
The  Chickamauga  (Pelham)  limestones  (Ordovician),  in 
which  the  valley  is  cut,*  strike  north-northeast  and  dip 
southeast  at  steep  angles.  The  mining  has  exposed  the 
very  rough  surface  of  the  underlying  blue-gray  limestone, 
in  which  barite  in  irregular  masses  replaces  the  lime  and 
magnesium  carbonates.  The  barytes  is  mined  from  the 
red  residual  clay  overlying  the  limestone  and  some  large 
masses  of  barytes  have  been  found,  though  the  great  bulk 
of  the  barytes  ranges  from  1  to  4  inches  in  size  and  is  of 
high  grade. 

From  1  to  3  miles  north  of  Angle  station  and  about  12 
miles  northwest  of  Jacksonville,  Calhoun  County,  there 
are  a  series  of  barytes  deposits  on  which  a  little  develop- 
ment has  been  done.  These  deposits  lie  at  the  base  of 
white  quartzite  ridge  in  red  residual  clay  that  is  derived 
from  blue-gray  magnesian  limestone,  whose  age  has  not 
been  definitely  determined  but  which  is  probably  Knox 
dolomite. 

In  the  vicinity  of  Vincent,  Harpersville,  and  Wilson- 
ville,  eastern  Shelby  County,  there  are  small  irregular 
masses  of  barytes  in  the  red  residual  clays  derived  from 
limestone  of  Beekmantown  age.f  Shipments  have  been 
made  from  several  small  pockets,  and  it  is  reported  that 
at  a  number  of  places  indications  point  to  larger  bodies. 

Details  concerning  the  manufacture  of  ground  barytes, 
of  lithopone,  and  of  barium  chemicals  and  their  uses  are 
given  in  Bulletin  No.  19  of  the  Alabama  Geological  Sur- 
vey, and  in  the  Mineral  Resources  of  the  United  States 
for  1916.  E.  A.  S. 


•Butts,  Charles,  U.  S.  Geol.  Survey  Geol.  Atlas,  BirminRham  folio  (No.  175), 
1910. 

tButts.  Charles,  U.  S.  Geol.  Survey  Geol.  Atlas,  Montevallo-Columbiana  folio  (in 
preparation). 
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BAUXITE  AND  ALUMINUM, 


By  James  M.  HiLL.t 


Bauxite. 


DOMESTIC  PRODUCTION. 

THE  quantity  of  bauxite  marketed  in  the  United  States 
in  1917  was  568,690  long  tons,  which  had  a  value  at 
the  mines  of  $3,119,058,  an  increase  over  the  production 
of  1916  of  about  34  per  cent  in  quantity  and  about  36 
per  cent  in  value.  The  production  from  the  Georgia, 
Alabama,  and  Tennessee  field  in  1917  was  62,134  long 
tons,  an  increase  of  about  26  per  cent,  and  the  Arkansas 
production  of  506,556  long  tons  showed  an  increase  of 
approximately  35  per  cent. 

Bauxite  produced  and  consumed  in  the  United  States,  1913-1917 . 


DOMP«STIC  PRODUCTION 

YEAR. 

Georgia,  Alabama,  and 
Tennessee 

Arkansas. 

Total 

Quantity 
(lonff  tons) 

Value. 

Quantity 
(Ions  tons) 

Quantity 
Value.        (Ions  tons) 

Value. 

1918 
1914 
1915 
1916     . 
1917 

40,870 
24,071 
28,246 
49.190 
62,134 

1150,710 

92,608 

144,845 

284,810 

896,061 

169,871 
195.247 
268.796 
875,910 
506,556 

9846.988 

976,686 

1,870,489 

2,011,590 

2,724,007 

210,241 
219,818 
297.041 
426,100 
566.690 

$997,698 
1,069,194 
1,514.884 
2,296.400 
8.119,058 

ExportsU 

Imports 

Domestic 
consumption 

YEAR 

Quantity 
(long  tons] 

Value 

Quantity 
(long  tons) 

Value 

Quantity    , 
(long  tons)         Value 

1918 

1914.  . 

1915.  .. 

1916 

1917.      _. 

21,456 
24.844 

8.420 
80 

7.760 

$85,746 

96.500 

17.107 

87 

29.483 

• 

t5.874 
16.082 
18.032 
21,791 

• 

$240,084 
717.186 
987.454 

1.828.986 

281.697 
288.788 
284.879 
407,098 
554,659 

$1,083,444 

925.610 

814,756 

1,809.038 

1.824,565 

tThe  statistical  data  in  this  report  were  prepared  by  Miss  H.  M.  Gaylord.  of  the 
United  States  Geological  Survey. 
^Includes  bauxite  concentrates. 
•Included  in  "All  other  articles." 
tFrom  July  1,  1914,  includes  bauxite  concentrates. 
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Apparently  the  producers  of  aluminum  consumed 
about  375,000  tons,  the  makers  of  chemicals  about  82,000 
tons,  makers  of  abrasives  about  110,000  tons,  and  the 
makers  of  refractories  about  2,400  tons  of  bauxite  in 
1917. 

As  will  be  seen  by  the  table,  though  the  domestic  con- 
sumption of  bauxite  in  1917  also  increased  36  per  cent 
over  the  consumption  in  1916,  the  domestic  deposits  were 
able  to  supply  nearly  the  whole  demand.  The  larger  ex- 
ports were  apparently  made  to  Canadian  aluminum  and 
abrasive  makers. 

MARKET  AND  PRICES. 

The  market  for  bauxite  in  the  United  State  is  east  of 
Mississippi  River,  and  the  largest  consumers  are  located 
at  or  near  the  cities  of  East  St.  Louis  and  Aurora,  111. ; 
Detroit,  Mich. ;  Cincinnati,  Ohio ;  Knoxville,  Tenn. ;  Phil- 
adelphia and  Erie,  Pa. ;  Niagara  Falls  and  New  York  City, 
N.  Y. ;  and  Boston,  Mass.  Recently  a  number  of  munici- 
pal and  industrial  waterworks  have  installed  small  plants 
for  the  manufacture  of  aluminum  sulphate  for  local  use 
in  purification  of  water.  A  complete  list  of  those  known 
to  the  United  States  Geological  Survey  to  be  users  of 
bauxite  follows: 

USERS  OF  BAUXITE. 

Aluminum  Co.  of  America,  Pittsburgh,  Pa. 
Booth  Chemical  Co.,  P.  O.  Box  203,  Elizabeth,  N.  J. 
Carborundum  Co.,  Niagara  Falls,  N.  Y. 

Charles  Lennig  &  Co.  (Inc.),  112  South  Front  Street,  Philadel- 
phia, Pa. 

Charles  Taylor  Sons  Co.,  Cincinnati,  Ohio. 

Columbus  Waterworks,  R.  D.  5,  Columbus,  Ohio. 

Cumberland  Waterworks,  R.  D.  3,  Cumberland,  Md. 

Detroit  Chemical  Works,  238  Junction  Avenue,  Detroit,  Mich. 

E.  I.  du  Pont  de  Nemours  Powder  Co.,  Wilmington,  Del. 

Erie  Chemical  Works,  31  Union  Square  W.,  New  York,  N.  Y. 

Exolon  Co.,  156  Sixth  Street,  Cambridge,  Mass. 

General  Abrasives  Co.,  Niagara  Falls,  N.  Y. 

General  Refractories  Co.,  Trinity  Building,  New  York,  N.  Y. 

Harbison- Walker  Refractories  Co.,  Pittsburg,  Pa. 

Jerecki  Chemical  Co.,  St.  Bernard  Station,  Cincinnati,  Ohio. 

Laclede-Christy  Clay  Products  Co.,  St.  Louis,  Mo. 

Masillon  Stone  &  Fire  Brick  Co.,  Masillon,  Ohio. 

Merrimac  Chemical  Co.,  33  Broad  Street,  Boston,  Mass. 
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Metropolitan  Water  District  of  Omaha,  Omaha,  Nebr.  (R.  B. 
Howell,  general  manager.) 

Montclair  Waterworks,  Little  Falls,  N.  J. 

Norton  Co.,  Worcester,  Mass.  (also  Niagara  Falls,  N.  Y.) 

Pennsylvania  Salt  Manufacturing  Co.,  Widener  Building,  Phil- 
adelphia, Pa. 

Springfield  Waterworks,  Springfield,  Mass. 

Superior  Chemical  Co.,  Joliet,  111. 

Bauxite  is  graded  according  to  its  chemical  composi- 
tion and  is  sold  to  the  consuming  industries  on  the  basis 
of  analysis.  Apparently  low  content  of  silica  and  titan- 
ium is  essential  to  the  aluminum  industry,  but  the  content 
of  iron  may  be  fairly  high,  though  bauxites  low  in  iron 
and  titanium  .are  preferred  by  the  makers  of  alum  and 
aluminum  sulphate.  Makers  of  abrasives  appear  to  be  able 
to  use  bauxites  of  lower  grade  and  containing  larger  pro- 
portions of  silica  and  iron  than  are  permissible  in  bauxite 
for  other  uses,  but  most  abrasives  are  made  from  bauxites 
low  in  silica  and  iron.  The  bauxite  used  for  refractories 
must  apparently  be  fairly  low  in  iron. 

The  prices  received  for  bauxite  in  1917,  as  reported  by 
producers,  ranged  from  $4.75  to  $10.50  a  long  ton ;  the 
average  price  paid  for  the  whole  of  the  domestic  bauxite 
sold  in  the  country  was  $5.48  a  long  ton  at  the  shipping 
point. 

OCCURRENCE  AND  CHARACTER  OF  BAUXITE  IN  THE  UNITED 

STATES. 

The  known  commercial  bauxite  deposits  of  the  United 
States  are  in  Calhoun,  Cherokee,  and  DeKalh  counties, 
Ala.;  Pulaski  and  Saline  counties,  Ark.;  Bartow,  Floyd, 
Meriwether,  Sumter,  and  Wilkinson  counties,  Ga.;  and 
Carter  and  Hamilton  counties,  Tenn.  A  brief  description 
of  the  geology  of  the  domestic  deposits  was  given  in  the 
report  for  1916,*  and  detailed  descriptions  of  the  deposits 
in  central  Georgia  have  been  published  by  the  Georgia 
Geological  Survey.1 

The  bauxite  from  all  localities  in  the  United  States, 
though  it  may  vary  in  chemical  composition,  is  on  the 

*Hill,  J.  M.,  Bauxite  and  aluminum  in  1916:  U.  S.  Geol.  Survey  Mineral  Re- 
sources, 1916,  pt.  1,  pp.  161-165,  1917. 

tShearer,  H.  K.,  A  report  on  the  bauxite  and  fuller's  earth  of  the  Coastal  Plain 
of  Qeorffia:  Georgia  Geol.  Survey  Bull.  81.  1917. 
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whole  similar  in  general  appearance,  with  the  exception 
of  the  "granitic  bauxite"  of  the  Arkansas  field.  The 
greater  part  of  the  American  bauxite  appears  to  be  made 
up  of  rounded  pebble-like  bodies  set  in  a  fine-grained 
matrix,  which  may  also  consist  of  small  rounded  parti- 
cles or  may  be  as  fine  grained  as  the  finest  clay.  The  peb- 
ble or  pisolite  form  is  so  general  that  it  is  the  conspicu- 
ous characteristic  of  American  bauxite. 

There  is  only  one  way  t6  determine  the  value  of  baux- 
ite, and  that  is  by  chemical  analysis,  which  should  show 
total  silica,  alumina,  titanium  oxide,  iron  oxide,  and  wa- 
ter. Bauxite  of  commercial  grade  should  carry  at  least 
52  per  cent  of  alumina. 

A  few  characteristics  that  indicate  in  a  general  way 
the  quality  of  bauxite  may  be  mentioned,  though  none  of 
them  are  to  be  depended  on.  In  general,  bauxite  of  fair 
grade  will  not  show  the  marks  of  a  hammer  when  it  is 
hit  a  glancing  blow,  though  some  bauxite  has  been  shipped 
which  can  be  cut  with  the  hammer.  Good  bauxite  that 
has  been  dried  either  in  the  open  or  in  kilns  when  thrown 
on  a  hard  floor  has  a  distinct  rattle,  which  bauxite  clay 
does  not  have.  The  pistolites  of  the  lighter-colored  baux- 
ites of  the  central  Georgia  field  have  a  peculiar  brownish- 
buff  color  and  look  something  like  horn  or  flint ;  they  ordi- 
narily can  not  be  broken  or  marked  with  the  finger  nail 
in  bauxites  of  good  grade. 

Some  measure  of  the  relative  quality  of  dried  bauxite 
can  be  had  by  grinding  a  sample  in  an  agate  mortar  for 
half  a  minute.  A  bauxite  of  good  grade  will  be  found 
hard  to  grind  and  will  stick  to  the  mortar  with  such  tenac- 
ity that  it  will  have  to  be  scoured  out ;  a  poor  bauxite  or 
bauxitic  clay  will  grind  much  more  easily  and  will  stick 
very  little,  if  at  all ;  and  clay  or  kaolin  grinds  with  ease 
and  does  not  stick  to  the  mortar.  Similar  results  are 
found  if  the  sample  is  rubbed  on  glass ;  the  glass  will  not 
be  scratched  by  even  high-grade  bauxite. 

NOTES  ON  THE  UNITED  STATES  BAUXITE  MINES. 

Alabama. — During  1917  three  companies  were  oper- 
ating in  the  Alabama  field — ^the  E.  I.  du  Pont  de  Nemours 
Co.,  at  the  Snider  mine,  north  of  Piedmont,  but  in  Chero- 
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kee  county;  the  Republic  Mining  &  Manufacturing  Co., 
near  Rock  Run,  Cherokee  County;  and  the  Consolidated 
Mining  Co.,  near  Fort  Payne,  DeKalb  County. 

The  production  of  bauxite  from  Alabama  in  1917 
showed  an  increase  of  about  44  per  cent  over  the  produc- 
tion in  1916.  The  output  was  used  for  the  manufacture 
of  alumina  chemicals  to  the  extent  of  63  per  cent ;  abra- 
sive, 44  per  cent ;  and  refractories,  3  per  cent. 

Arkansas. — The  American  Bauxite  Co.,  Globe  Baux- 
ite Co.,  E.  I.  du  Pont  de  Nemours  Co.,  and  Republic  Min- 
ing &  Manufacturing  Co.  mined  bauxite  from  deposits  in 
Saline  and  Pulaski  counties,  Ark.  The  largest  production 
was  made  from  the  deposits  near  Bauxite,  Saline  County. 

The  production  from  Arkansas  in  1917  showed  an  in- 
crease of  35  per  cent  over  the  production  in  1916,  and  it 
is  believed  that  should  the  demand  arise  the  Arkansas 
deposits  are  capable  of  much  greater  output  and  contain 
considerable  reserves.  The  bauxite  mined  from  the  Ark- 
ansas deposits  is  of  high  grade,  as  is  shown  by  the  fact 
that  more  than  71  per  cent  of  the  output  in  1917  was 
used  for  the  manufacture  of  aluminum,  nearly  19  per 
cent  from  abrasives,  9  per  cent  for  chemicals,  and  1  per 
cent  for  refractories. 

Georgia. — ^The  total  production  of  bauxite  from  Geor- 
gia in  1917  was  approximately  52,000  tons,  an  increase 
of  about  31  per  cent  over  the  production  in  1916.  Wilkin- 
son County  produced  the  largest  quantity,  Sumter  County 
was  second,  Floyd  County  third,  Bartow  County  fourth, 
and  Meriwether  County  fifth  in  rank  of  output. 

Georgia  bauxite  appears  to  be  more  suitable  for  the 
manufacture  of  alumina  chemicals  than  for  other  pur- 
poses. The  output  in  1917  was  distributed  as  follows :  59 
per  cent  for  alumina  chemicals,  21  per  cent  for  aluminum, 
and  20  per  cent  for  abrasives. 

In  Bartow  and  Floyd  counties  in  1917  five  companies 
were  mining  bauxite  from  deposits  near  Adairsville,  Cave 
Springs,  Hall,  Hermitage,  Linwood,  and  Pinson.  The 
total  quantity  of  bauxite  shipped  from  the  north  Georgia 
area  was  approximately  15,000  tons,  of  which  approxi- 
mately 53  per  cent  was  used  for  alumina  chemicals,  33 
per  cent  for  abrasives,  and  14  per  cent  for  aluminum. 
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There  was  a  small  production  of  bauxite  from  the  de- 
posits near  Warm  Springs,  in  Meriwether  County,  which 
was  used  for  alumina  chemicals.  It  is  reported  that  an 
eastward  extension  of  these  peculiar  deposits  has  been 
found  and  will  be  developed  during  1918. 

In  the  central  Georgia  field  three  operators  reported 
production  of  bauxite  from  deposits  in  Sumter  County 
and  five  operators  from  deposits  in  Wilkinson  County. 
The  production  of  bauxite  from  this  area  was  approxi- 
mately 37,000  long  tons,  of  which  61  per  cent  was  used 
for  alumina  chemicals,  23  per  cent  for  aluminum,  and  16 
per  cent  for  abrasives. 

Tennessee. — The  bauxite  deposits  on  Missionary  Ridge 
were  reported  idle  during  1917.  A  small  output  was 
made  at  the  mines  near  Elizabethton,  Carter  County,  but 
car  shortage  hampered  operations.  A  new  deposit  of 
bauxite  has  been  discovered  near  Hixon,  15  miles  north 
of  Chattanooga. 

Aluminum, 
domestic  production  and  consumption. 

The  value  of  primary  aluminum  produced  in  the  Uni- 
ted States  in  1917  was  $45,882,000,  an  increase  of  35 
per  cent  over  the  value  of  the  output  in  1916.  This  in- 
crease is  due  in  part  to  the  increased  price  and  in  part  to 
the  greater  output  of  primary  aluminum  in  1917.  No 
estimate  can  be  made  at  this  time  (March,  1918)  of  the 
recoveries  of  secondary  aluminum  during  1917,  but  the 
data  at  hand,  though  incomplete,  indicate  that  the  recov- 
eries will  not  be  smaller  than  in  1916.  Information  con- 
cerning this  phase  of  the  aluminum  industry  will  be  found 
in  the  chapter  of  Mineral  Resources  on  secondary  metals 
in  1917,  which  is  now  in  preparation. 
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Value  of  aluminum  produced  and  consumed  in  the  United  States, 

191S-1917. 


DomcBtic  production 


YEAR 


Primary 
metal 


Secondary 
metalf 


Importat 


Exports  I 


Apparent 
consump- 
tion 


1918 
1914 
1916 
1916 
1917 


$9,460,000 
10,080,000 
16.280,000 
88,900,000 
46,882,000 


12,199.480 
1.678.140 
6.802.100 

28,480,200 


$8,846,611 

2.801,211 

1.808,198 

1,786,870 

66,880 


$966,094 

1,646^610 

8,682,117 

16,417.184 

14.686.468 


$14,628,997 
18.007.841 
20.208.176 
48.698.986 

tSl.862.412 


IValue  based  on  average  open  market  price,  as  quoted  by  Ens.  and  Min.  Jour. 

^Imports  for  consumption,  itsures  from  Department  of  Commerce  reports.  In- 
cludes aluminum  in  crude  form,  leaf,  sheets,,  plates,  bars,  strips,  wire,  rods,  and 
all  manufactures  of;  table,  kitchen,  and  hospital  ware. 

IJEIxports  of  aluminum  and  manufactures  of;  figures  trom  Department  of  Com- 
merce reports. 

*No  statistics  available. 

YTMb  includes  primary  metal  alone  in  1917. 

MARKET  AND  PRICE  OF  ALUMINUM. 

In  the  United  States  the  quoted  prices  for  primary  or 
''virgin"  aluminum  ranged  from  62  cents  a  pound,  in 
January,  to  37  cents  a  pound,  in  October,  a  price  which 
was  maintained  to  the  end  of  the  year.  The  average  for 
the  year  was  51.59  cents  a  pound,  as  compared  with  60.71 
cents  in  1916.  These  prices  are  for  small  lots  and  imme- 
diate delivery,  offered  in  the  open  market,  and  do  not 
represent  the  price  received  by  the  single  producer  of 
primary  aluminum  in  this  country. 


Prices  of  aluminum. 

1913- 

-1917, 

in 

cents  per  pound,^ 

YEAR 

Averagre 
open  mar- 
ket price, 
small  lots 

Contract 
price 

1918 

28.64 
18.63 
88.98 
60.71 
61.59 

• 

1914 

• 

1916 

20-81 

1916 

81-87 

1917 

81-87 

fEnff.  and  Min.  Jour,  quotations  in  annual  review  numbers. 

*No  fisrures  published,   but  it  seems   reasonable  to  believe  that  contracts   were 
made  on  approximately  the  same  basis  as  for  1912. 

On  March  5,  1918,  announcement  was  made  in  the 
papers  of  Washington,  D.  C,  that  the  President  had  fixed 
the  maximum  base  price  of  virgin  aluminum,  98-99  per 
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cent  pure,  for  lots  of  50  tons  or  over,  at  32  cents  a  pound. 
This  price  is  subject  to  revision  June  1,  1918. 

Secondary  aluminum,  98-99  per  cent  pure,  recovered 
from  scrap  materials,  sold  for  56.40  cents  a  pound  at  the 
beginning  of  1917.  Its  price  followed  the  decline  of  vir- 
gin metal  to  a  low  of  35  cents  a  pound  in  the  latter  part 
of  October,  a  price  which  was  maintained  to  the  end  of 
1917. 

NOTES  ON  THE  ALUMINUM  INDUSTRY. 

The  Aluminum  Co.  of  America  is  now  operating  four 
electrolytic  plants  in  the  United  States  at  which  alumi- 
num is  made — at  Massena  and  Niagara  Falls,  N.  Y., 
Maryville,  Tenn.,  and  Badin,  N.  C.  The  Badin  plant  made 
its  initial  run  in  1916,  but  was  not  producing  much  alumi- 
num until  August,  1917.  Additional  power  is  under  de- 
velopment for  the  Maryville  plant,  which  will  further  in- 
crease the  producing  capacity  of  the  United  States. 

The  British  Aluminum  Co.  is  reported*  to  be  enlarg- 
ing its  aluminum  works  at  Kinlochleven,  in  Scotland,  On 
February  28,  1917,t  the  ministry  of  munitions  took  under 
control  the  secondary  aluminum  industry,  establishing 
prices  for  purchase  and  resale  of  various  grades  of  re- 
melted  materials  containing  aluminum  and  issuing  rules 
for  the  makers  and  refiners  of  such  materials,  called 
"aluminum  scrap  and  swaf .'  It  will  be  recalled  that  the 
primary  aluminum  industry  was  placed  under  control 
December  7,  1915. 

USES  OF  ALUMINUM. 

The  uses  of  aluminum  have  been  changed  somewhat 
by  war  conditions.  Pleasure-car  automobile  makers  have 
restricted  the  use  of  metal  in  bodies  and  parts  of  various 
kinds.  Four  makers  of  pleasure  cars  are  making  alumi- 
num-alloy engines.  Much  aluminum  is  being  used  for 
military  equipment  of  all  kinds.  It  is  believed  that  the 
domestic  producers  will  be  able  to  supply  the  demand  for 
191 8, t  but  uncertainty  as  to  what  the  demand  will  be 
makes  predictions  dangerous. 

•Engr.  and  Min.  Jour.,  vol.  103,  p.  880,  May  19,  1917. 
tMin.  Jour.  (London),  vol.  116,  p.  129,  Mar.  3.  1917. 
^Aluminum  industry  in  1917 :  Metal  Industry,  vol.  16,  p.  21,  January,  1918. 
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OTHER  BAUXITE  PRODUCTS. 

Nearly  65  per  cent  of  the  domestic  output  of  bauxite 
in  1917  went  into  aluminum,  manufacturers  of  aluminum 
salts  used  nearly  13  per  cent,  19  per  cent  was  consumed 
in  the  manufacture  of  bauxite  abrasives,  and  3  per  cent 
was  used  by  makers  of  "high-alumina  refractories,"  also 
called  bauxite  brick. 

Within  the  last  two  years  many  foreign  and  domestic 
patents  have  been  issued  relating  to  the  use  of  bauxite  in 
the  fixation  of  nitrogen,  the  manufacture  of  aluminum 
salts,  and  the  fabrication  of  abrasives  and  refractories. 
Copies  of  these  patents  may  be  obtained  from  the  United 
States  Patent  Office,  Washington,  D.  C. 

ALUMINUM  SALTS. 

The  principal  aluminum  salts  made  in  the  United 
States  are  alumina,  alums,  usually  ammonjum  and  sodium 
alums,  aluminum  sulphate,  and  aluminum  chloride. 
Alumina  is  largely  consumed  in  the  manufacture  of  alum- 
inum, and  no  figures  of  domestic  production  are  available 
for  publication. 

Alums  of  various  qualities  are  produced  at  9  plants  in 
the  eastern  United  States,  the  total  production  of  alum  in 
1917  being  19,714  short  tons,  valued  at  $1,017,083,  a  de- 
crease of  approximately  28  per  cent  in  quantity  and  of  14 
per  cent  in  value  from  the  production  in  1916.  The  aver- 
age price  reported  by  makers  of  alums  was  $51.69  a  short 
ton.  The  wholesale  market  quotations  ranged  from  4  to 
5%  cents  a  pound,  or  $80  to  $102  a  short  ton.  The  quota- 
tions on  lump  alum  were  fairly  constant  at  4  to  414.  cents 
up  to  May,  when  an  increase  to  4V2  to  5  cents  was  made. 
This  price  remained  steady  till  November,  when  it 
dropped  to  4  to  414  cents.  Ground  alum  at  the  first  of 
the  year  was  quoted  at  4%  to  4%  cents,  but  prices  rose 
to  4%  to  SVfi  cents  about  the  middle  of  May  and  remained 
stationary  until  the  last  of  September,  when  they  began 
to  drop,  and  reached  4  1/10  to  5  cents  at  the  end  of  1917. 

Aluminum  sulphate  is  made  at  24  plants,  7  of  which 
are  at  municipal  or  industrial  waterworks,  which  con- 
sume their  entire  output.    The  total  quantity  of  aluminum 
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sulphate  produced  in  the  United  States  in  1917  was  178,- 
738  short  tons,  of  which  4,947  short  tons  did  not  enter  the 
market  but  was  used  for  water  purification  at  the  place  of 
manufacture.  The  quantity  of  domestic  aluminum  sul- 
phate which  entered  the  market,  173,791  short  tons,  was 
greater  than  the  quantity  in  1916  by  approxiiftately  18 
per  cent,  and  the  total  domestic  production  increased 
about  16  per  cent.  The  price  reported  by  makers  of 
aluminum  sulphate  for  the  1917  output  averaged  $32.15 
a  short  ton.  Market  quotations  for  low-grade  aluminum 
sulphate  ranged  from  a  low  of  2  cents  to  a  high  of  4  cents 
a  pound,  or  $40  to  $80  a  short  ton.  Low-grade  aluminum 
sulphate  was  quoted  at  2  to  2 14  cents  a  pound  until  Octo- 
ber, when  quotations  rose  to  2  to  3  V^  cents,  but  fell  to  2 
to  3  cents  during  the  second  week  of  November,  and 
closed  at  1%  to  2^4  cents  a  pound  at  the  end  of  the  year. 
Aluminum  chloride  is  used  for  various  purposes, 
among  which  may  be  mentioned  the  refining  of  mineral 
oils.  This  salt  was  produced  at  3  plants  in  1917,  and  the 
total  output  reported  to  the  Geological  Survey  was  4,702 
short  tons,  valued  at  $311,900,  or  approximately  $66  a 
short  ton.  Market^quotations  on  aluminum  chloride  re- 
mained stationary  throughout  the  year  at  4  to  4  1/10 
cents  a  pound,  or  $80  to  $82  a  short  ton. 

Alum  and  aluminum  sulphate  produced  in  the  United  States  and 

aluminum  salts  imported,  1913-1917. 


YEAR 


PRODUCTION 


Alum 


s 

'it 

-   o 


a  w 


a 

V 


Aluminum  sulphate 


« 

s 


IMPORTS* 


.1 


at 

(y  * 


'3 
> 


1913 
1914 
1916 
1916 
1917 


9,605 

$312,822 

$82.57 

167,749 

$2,977,708 

$18.88 

2,702 

18,238 

565.989 

81.03 

164,954 

2,942,572 

17.84 

2.891 

24,915 

699,256 

28.07 

169,158 

3,224,495 

19.06 

1.408 

27,267 

1,177,881 

43.21 

153.860 

4,410,741 

28.67 

1.247 

19,714 

1,017,088 

51.60 

178.738 

5,746.427 

82.15 

507 

$66,549 
78.028 
84.820 
68,660 
89,088 


'Includes  alumina,  aluminum  hydrate  or  refined  bauxite,  alum,  alum  cake,  alum- 
inum sulphate,  aluminous  cake,  and  alum  in  crystals  or  ground. 
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BAUXITE  ABRASIVES. 

Bauxite  abrasives  sold  under  various  trade  names, 
such  as  alundum,  aloxite,  exolon,  and  lionite,  are  made  by 
fusing  bauxite  in  an  electric  furnace.  These  products 
are  sold  in  the  form  of  powders,  colth,  grinding  stones, 
and  wheels  of  various  shapes  for  a  multitude  of  uses. 

The  total  marketed  production  of  artificial  abrasives 
made  from  domestic  bauxite  in  1917  was  48,460  short 
tons,  valued  at  approximately  $6,970,0C0,  or  about  $144  a 
short  ton.  This  is  an  increase  over  the  production  in  1916 
of  58  per  cent  in  quantity  and  of  200  per  cent  in  value. 
The  average  value  is  deceptive,  however,  in  that  the  prices 
received  for  the  product  depend  on  many  factors,  among 
which  hardness,  size  of  grain,  degree  of  finishing,  and 
many  others  may  be  mentioned. 

HIGH-ALUMINA  REFRACTORIES. 

There  are  two  classes  of  high-alumina  refractories 
now  on  the  market.  What  are  commonly  called  bauxite 
brick  are  made  by  mixing  various  proportions  of  calcined 
bauxite  or  high-alumina  clay  with  a  bonding  material 
such  as  fire  clay,  sodium  silicate,  or  lime.  Refractories  of 
this  character  are  being  made  by  the  Laclede  Christy  Clay 
Products  Co.,  the  Harbison  Walker  Refractories  Co., 
Charles  Taylor  &  Sons,  and  the  Masillon  Stone  &  Fire 
Brick  Co.  Not  all  the  refractories  made  by  these  com- 
panies are  sold  as  bauxite  brick,  and  in  fact  some  do  not 
contain  bauxite.  The  other  class  of  high-alumina  refrac- 
tories consists  of  those  made  by  the  electric  fusing  of 
bauxite.  These  are  manufactured  by  the  companies  that 
make  artificial  abrasives. 

The  use  of  high-alumina  refractories  seems  to  be  ex- 
panding, particularly  in  the  construction  of  copper,  iron, 
and  lead  furnaces  and  of  cement  kilns.  No  figures  are 
now  (March,  1918)  available  to  show  the  production  of 
high-alumina  refractories,  though  it  is  known  that  at 
least  2,313  long  tons  of  bauxite  was  consumed  in  making 
refractories. 
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CEMENT. 


Eugene  A.  Smith. 


Portland  Cement. 

RESOURCES. 

ALABAMA  contains  large  supplies  of  limestone,  chalk, 
clay  and  shale  well  adapted  to  Portland  cement  man- 
ufacture, and  widely  distributed  throughout  the  State. 
Coal  and  labor  are  abundant  and  cheap,  transportation 
facilities  are  excellent,  and  many  of  the  best  limestone 
and  chalk  localities  are  situated  on  navigable  rivers,  giv- 
ing ready  access  and  cheap  water  transportation  to  Gal- 
veston, New  Orleans,  Mobile,  Charleston,  and  other  ports 
of  the  Gulf  and  Atlantic  Coasts.  This  advantage  of  loca- 
tion was  immensely  increased  with  the  opening  of  the 
Panama  Canal  for  cement  plants  located  in  Alabama  are 
more  than  a  thousand  miles  nearer  to  the  Isthmus  than 
their  nearest  possible  competitors. 

The  limestones  and  shales  of  the  northern  part  of  the 
State  lie  so  close  to  each  other,  and  above  all  so  close  to 
the  great  coal  mines  which  must  supply  the  fuel,  that  the 
establishment  of  Portland  cement  plants  near  the  coal 
mines  would  give  to  this  industry  in  Alabama  the  same 
advantages  which  the  proximity  of  the  iron  ore,  the  coal, 
and  the  stone  has  given  to  the  iron  industry,  and  which 
has  placed  our  State  beyond  competition. 

As  a  Portland  cement  mixture,  ready  for  burning,  con- 
sists approximately  of  75  per  cent  lime  carbonate  and  25 
per  cent  of  clayey  matter,  the  material  furnishing  the 
lime  carbonate  is  necessarily  of  more  economic  impor- 
tance than  that  from  which  the  silica  and  alumina  are 
derived.  In  consequence,  a  Portland  cement  plant  is 
usually  located  in  the  immediate  vicinity  of  a  suitable 
limestone,  while  the  clay  or  shale  required  to  complete 
the  mixture  may  be  brought  some  distance. 

The  limestone  formations  in  North  Alabama  which 
can  supply  the  stone  adapted  for  use  in  cement  manufac- 
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ture  are  the  Trenton  or  Pelham  limestone  and  the  Bangor 
or  Subcarboniferous.  In  close  proximity  to  both  these 
limestone  formations  are  the  shales  of  the  Clinton,  Sub- 
carboniferous  and  Coal  Measures. 

At  the  present  time  there  are  two  cement  plants  in 
North  Alabama,  namely,  the  Standard  Portland  Cement 
Co.,  located  at  Leeds  in  Jefferson  County,  and  the  Coosa 
Portland  Cement  Co.,  located  at  Ragland  in  St.  Clair 
County.  Both  of  these  plants  make  use  of  the  hard  Tren- 
ton limestone,  and  the  Standard  Cement  Co.,  according  to 
Burchard  of  the  U.  S.  Geological  Survey,  uses  the  shale 
of  the  Clinton  formation  whilst  the  Ragland  Company 
makes  use  of  the  shales  of  the  Coal  Measures.  Up  to  the 
present  time  no  establishment  is  utilizing  the  Bangor 
limestone. 

In  Middle  Alabama  the  soft,  chalky  Cretaceous  lime- 
stone of  the  Selma  Chalk,  is  the  material  utilized  by  the 
Alabama  Portland  Cement  Co.,  at  Spocari,  near  Demop- 
olis.  The  same  company  makes  use  of  residual  clays 
overlying  and  derived  from  the  weathering  of  the  Selma 
Chalk.  During  1915,  and  since,  there  was  no  production 
from  the  Demopolis  plant. 

In  Southern  Alabama  the  St.  Stephens  limestone  out- 
cropping east  and  west  across  the  State,  furnishes  excel- 
lent material  for  Portland  cement  manufacture,  using 
either  residual  clays  from  decomposition  of  the  limestone, 
or  the  clays  of  the  Grand  Gulf  formation  which  are  al- 
most everywhere  in  close  proximity  to  the  limestone. 

PuzzoLAN  Cement. 

During  the  past  seven  years  only  one  establishment 
in  Alabama,  the  Southern  Cement  Company,  North  Bir- 
mingham, has  been  engaged  in  the  manufacture  of  slag 
cement,  using  the  material  from  the  furnaces  about  Bir- 
mingham. The  production  is  included  in  the  returns  for 
Portland  cement  and  cannot  be  given  separately. 

Owing  to  the  fact  that  there  was  in  Alabama  in  1917 
only  one  producer  of  puzzolan  cement,  and  not  more  than 
two  operating  plants  in  the  Portland  cement  industry,  it 
is  necessary  to  combine  the  productions  of  the  two  indus- 
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tries  in  order  to  avoid  publishing  figures  which  were 
given  to  the  Survey  in  confidence.  The  tabular  results 
of  such  a  combination  are,  however,  necessarily  incon- 
sistent and  not  to  be  taken  too  literally,  since  the  weights 
per  barrel  of  the  two  kinds  of  cement  vary. 

The  total  quantity  of  Portland  and  Puzzolan  cement 
sent  to  market  in  Alabama  in  1917,  was  1,329,833  barrels, 
valued  at  $1,494,879,  as  compared  with  1,442,476  barrels, 
valued  at  $1,410,104  in  1916;  a  decrease  of  112,642  bar- 
rels, or  7.81  per  cent,  and  an  increase  in  value  of  $84,775 
or  6.01  per  cent. 

Below  in  tabular  form  are  given  the  foregoing  fig- 
ures: 


Quantity  and  value  of  Portland  and  Puzzolan  cement,  marketed  in 

Alabama  in  1916  and  1917, 


No.  of 

Producen 


Quantity 
(Bbls.) 


Value 


1916  

1917 

Increase  or  decrease. 


Per  cent  of  increase  or  decrease. 


8 
8 


1.442,476 

1.829.888 

112,642 

7.8 


$1,410,104 
1,494.879 
+        84,776 
+  6.0 


Recovery  op  Potash  From  Portland  Cement 

Materials. 

It  has  been  noticed  that  the  flue  dust  in  a  cement  plant 
often  contains  notable  percentage  of  potash,  and  efforts 
have  been  made  to  utilize  this  dust  in  the  extraction  of 
potash.  Flue  dust  from  the  Standard  Cement  Plant  shows 
21/^  per  cent  and  above  potash,  and  it  is  in  contemplation 
to  utilize  this,  and  the  suggestion  is  also  made  to  use 
feldspar  in  the  manufacture.  Up  to  the  present  time, 
however,  there  has  been  no  commercial  production  of  any 
potash  from  this  source. 
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CLAY  AND  CLAY  PRODUCTS. 


Clay. 

Jefferson  Middleton  and  Eugene  A.  Smith. 

CLAY  available  for  the  manufacture  of  clay  products  is 
one  of  the  most  widely  distributed  of  our  minerals. 
Hence  there  are  clay-working  plants  scattered  over  every 
State  and  Territory  in  the  Union.  Miners  of  the  low- 
grade  clays  are  usually  also  the  manufacturers,  but  as 
the  higher  grades  of  ware  are  reached,  the  rule  is  that 
fewer  and  fewer  manufacturers  are  also  miners,  until  in 
the  highest  grades  of  ware  the  rule  is  that  the  manufac- 
turer buys  and  does  not  mine  the  clay  he  uses.  The  fig- 
ures given  in  the  following  tables  represent  clay  that  is 
mined  and  not  manufactured  by  the  miner,  but  is  sold  as 
clay.  The  clay  thus  sold  is  small  in  quantity  compared 
with  the  total  production  and  includes  mainly  clay  used 
for  high-grade  pottery  and  tile,  for  paper  making,  and 
for  refractory  products. 

The  total  amount  of  clay  mined  in  Alabama  and  sold 
as  such  in  1917  was  58,667  short  tons  valued  at  $84,763. 
This  was  an  increase  in  quantity  of  17,188  short  tons  or 
41.4  per  cent,  and  of  $33,710  or  66  per  cent  in  value  as 
compared  with  1916. 

Below  is  a  table  giving  the  production  and  value  of 
clay  mined  and  sold  in  Alabama  from  1908  to  1917  inclu- 
sive, and  a  comparison  of  the  production  of  1916  and 
1917: 
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Production  of  clay  in  Alabama  from  1908  to  1917  inclusiue,  and  a 
comparison  of  the  production  in  1916  and  1917, 


FIRE  CLAY 


MISCELLANEOUS 
CLAY 


TOTAL 


YEAR 


Qoantltj 
Short  Tons 


Value. 


Quantity 
Short  ToDf 


Value. 


Quantity 
Short  Tons 


Value 


1908  

1909  

1910  

1911   

1912   

1918  

1914 

1916   

191R  

1917 

Increase   — 
Percentaffv 


68,289 
46.187 
64,482 
86.203 
88.662 
49.901 
27.978 
81.620 
40.286 
41.961 
1,716 
4^ 


$48,988 
86,846 
82,896 
29.909 
81.414 
68.269 
84,607 
84.882 
60.618 
67,674 
17.066 
88.7 


24.000 
18.271 
20.600 


4.600 


1.244 


$12,000 

6.687 
6.660 


2.000 


486 


92.289 
68.408 
76,082 
86.208 
48.062 
49.901 
27.978 
$1,870 
41,479 
68.667 
17,188 
41.4 


$60,988 
40,982 
88,046 
20.900 
88.414 
68,419 
84,607 
86.282 
61.068 
84.768 
88.710 
66. 


*Not  divulged  but  included  in  total. 

In  1916  the  average  value  of  the  fire  clay  of  Alabama 
was  $1.26  per  short  ton,  and  the  value  of  the  fire  clay  pro- 
duction of  the  State  was  1.37  per  cent  of  the  total  value 
of  the  United  States  production.  In  1917  the  average 
value  of  the  Alabama  fire  clay  was  $1.61  per  short  ton, 
and  the  value  of  the  Alabama  product  was  1.2  per  cent 
of  the  total  value  of  the  fire  clay  produced  in  the  United 
States. 

Clay  Products. 

The  State  of  Alabama  is  rich  in  clays  of  many  kinds, 
yet  its  rank  as  a  clay  working  State  is  low,  being  twenty- 
fifth  in  1916.  It  advanced,  however,  to  nineteenth  in 
1917.  Its  clay  products  in  that  year  reported  by  53  oper- 
ators were  valued  at  $2,106,516^ — brick  and  tile,  $2,087,- 
785 ;  pottery,  $18,731 — ^an  increase  over  1916  of  $586,215, 
or  more  than  38.56  per  cent.  Alabama  ranked  ninth  in 
quantity  and  in  value  of  vitrified  brick,  or  block.  Its 
principal  clay  product  was  common  brick,  valued  at  $557,- 
920,  or  26.7  per  cent  of  the  State  total,  an  increase  over 
1916  value  of  $60,474.     The  quantity  of  common  brick 
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marketed  in  1917  was  81,574,000  brick,  a  decrease  of 
4,091,000  brick. 

Fire  brick,  including  silica  fire  brick  was  Alabama's 
clay  product  of  second  value,  a  total  of  19,815,000,  valued 
at  $502,936. 

Vitrified  brick  was  third,  with  21,319,000  brick,  valued 
at  $316,914,  a  decrease  from  1916  of  3,824,000  in  quan- 
tity, and  an  increase  of  $5,597  in  value. 

Jefferson  County  was  the  principal  clay-working 
county,  nearly  all  of  the  fire  and  vitrified  brick  or  block 
produced  in  the  State  coming  from  this  county.  The 
principal  common-brick-producing  counties,  named  in  the 
order  of  the  value  of  their  output  were  Jefferson,  Mont- 
gomery and  Talladega. 

In  tabular  form  these  statistics  are  given  as  follows : 
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Value  of  the  clay  products  of  Alabama  in  1916  and  1917,  with 

increase  or  decrease. 


BRICK 
AND  TILE 


POTTERY 


TOTAL 


1916 

1917 

Increase  or  decrease : 
Value    


Per  cent 


11,497,496 
2,087,786 

$22,806 
18,781 

690,289 
+     89.4 

—  4,074 

—  17.8 

$1,620,801 
2,106.616 

686,216 
+  88.8 


Pottery  products  of  Alabama  are  of  minor  impor- 
tance, constituting  less  than  1  per  cent  of  the  value  of 
clay  products.  Production  was  reported  in  1917  by  eleven 
firms.  The  output  was  valued  at  $18,731,  a  decrease  of 
$4,074,  or  17.8  per  cent  as  compared  with  1916.  The 
products  consisted  of  stone  ware  and  yellow  and  Rock- 
ingham ware,  and  red  earthen  ware,  including  turpentine 
cups,  etc.  The  latter  represents  a  very  notable  proportion 
of  the  total  product.  The  rank  of  Alabama  in  the  pottery 
industry  in  1917  was  17. 


Comparison  of  pottery  products  in  1916  and  1917. 


KIND 


1916 


1917       I  Increase  or  I  Percentage 
decrease    , 


Red  earthenware  

stoneware  and  Rockinarham  ware 


TotaL 


$18,661 
9,264 


$22,806 


$6,060 
12.671 


18.781 


—      $7,491 
+        8.417 


—        4,074 


+ 


66.6 
87.0 


—  17.8 


^Includins  turpentine  eupa,  vases,  etc. 
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COAL. 


E.  W.  Parker  and  C.  E.  Lesher. 

Introductory. 

THE  great  Appalachian  coal  region  which  furnishes 
over  two-thirds  of  the  coal  production  of  the  United 
States  and  which  extends  from  Ohio  and  Pennsylvania  on 
the  north  in  a  gradually  narrowing  belt  through  eastern 
Kentucky  and  Tennessee  has  its  southern  terminus  in  a 
considerably  broadened  area  that  occupies  a  large  part 
of  the  northern  half  of  Alabama.  The  coal-bearing  for- 
mations of  Alabama  underlie  about  8,400  square  miles 
and  are  divided  into  four  distinct  basins,  the  Coosa,  the 
Cahaba,  and  the  Warrior,  named  from  the  rivers  which 
drain  them,  and  the  Plateau,  which  includes  Blount,  Look- 
out, and  Sand  or  Raccoon  Mountains.  By  far  the  most 
important  basin  in  area  and  in  production  is  the  Warrior, 
which  includes  all  of  Walker  County,  most  of  Jefferson, 
Tuscaloosa,  and  Fayette  counties,  and  smaller  parts  of 
Blount,  Cullman,  Winston  and  Marion  counties.  The  area 
known  to  contain  coal  is  approximately  4,000  square 
miles,  or  one-half  the  total  coal  area  of  the  State,  and 
contributes  about  85  per  cent  of  the  total  production. 

There  are  several  distinct  coal  groups  in  the  basin, 
the  most  important  of  which  are  the  Brookwood,  the 
Pratt,  and  the  Mary  Lee,  designated  by  the  names  of 
their  principal  beds.  The  Mary  Lee  group  includes  the 
Blue  Creek,  the  Jagger,  and  the  Newcastle  beds,  most  of 
which  are  mined  in  places.  The  Brookwood,  the  Pratt, 
and  the  Mary  Lee  produce  most  of  the  coking  coal  mined 
in  the  State,  and  more  than  half  of  all  of  the  coal  mined 
in  the  district. 

The  Cahaba  Basin,  second  in  importance,  is  a  long 
narrow  syncline,  68  miles  long  and  about  6  miles  wide, 
southeast  of  the  Warrior,  and  occupies  parts  of  St.  Clair, 
Jefferson,  Shelby  and  Bibb  counties.  There  are  many 
workable  beds,  and  the  total  quantity  of  coal  in  the  basin 
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is  large.    The  production  is  something  over  15  per  cent 
of  the  total  for  the  State. 

The  Coosa  Basin  is  a  deep  syncline  east  of  the  Cahaba 
and  parallel  with  it,  extending  across  Shelby  and  St.  Clair 
counties.  It  is  also  long  and  narrow,  60  miles  long  by  6 
miles  wide.  It  has  not  been  thoroughly  explored,  but  in 
different  parts  of  the  area  from  two  to  twelve  beds,  3  or 
more  feet  in  thickness,  have  been  reported. 

The  Plateau  field  embraces  parts  of  Blount,  Etowah, 
DeKalb,  Cherokee,  Marshall,  and  Jackson  counties,  and 
although  it  has  an  area  underlain  by  coal  four  times  that 
of  the  Cahaba  and  the  Coosa  combined,  the  resources  in 
Alabama  are  comparatively  small.  There  are  four  to  six 
beds  locally  workable.  So  far  as  known,  the  earliest  rec- 
ord of  the  existence  of  coal  in  Alabama  was  made  in  1834. 
Th^  first  statement  of  production  in  the  State  is  contained 
in  the  United  States  census  report  for  1840,  in  which 
year  the  production  is  given  at  946  tons.  The  census  re- 
port for  1850  does  not  mention  any  coal  production  for 
the  State,  and  the  next  authentic  record  is  contained  in 
the  census  statistics  of  1860,  when  Alabama  is  credited 
with  an  output  of  10,200  short  tons.  The  mines  of  Ala- 
bama were  probably  worked  to  a  considerable  extent 
during  the  Civil  War,  but  there  are  no  records  of  the 
actual  production  until  1870,  for  which  year  the  United 
States  census  reports  a  production  of  11,000  tons.  Ten 
years  later  the  production  had  increased  to  323,972  short 
tons,  but  the  development  of  the  present  great  industry 
really  began  in  1S81  and  1882,  when  attention  was  di- 
rected to  the  large  iron  deposits  near  the  city  of  Bir- 
mingham and  thus  the  great  "boom"  of  that  city  and 
vicinity  was  inaugurated.  By  1885  the  coal  production 
of  the  State  had  increased  to  nearly  2,500,000  tons.  Then 
followed  a  period  of  relapse  and  liquidation,  which  lasted 
two  years,  after  which  business  settled  down  to  a  con- 
servative and  rational  basis  and  has  since  developed  stead- 
ily. In  1902  the  coal  production  of  the  State  reached  a, 
total  of  more  than  10,000,000  tons,  and  reached  the  maxi- 
mum of  17,678,522  tons  in  1913,  since  which  time  there 
has  been  a  decrease,  until  1916,  when  the  maximum  of 
1913  was  exceeded,  as  may  be  seen  in  table  below, 

2— MS 
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PRODUCTION. 


The  statistics  of  production  in  Alabama  from  1840  to 
the  close  of  1917  are  shown  in  the  following  table : 


Production  of  coal  in  Alabama  from  18U0  to  1917  in  short  tons. 


Year 

Quantity 

Year 

Quantity 

Year 

Quantity 

Year 

Quantity 

1840 

946 

1860 

10.200 

1880.... 

828.972 

1900-.. 

8.394.275 

1841 

1.000 

1861 

10.000 

1881 

420.000 

1901.... 

9.099.052 

1842 

1.000 

1862 

12.6U0 

1882.... 

896.000 

1902.... 

10.864.670 

1843...... 

1.20'0 

1868 

16.000 

1883.... 

1.668.000 

1908.... 

11.664,824 

1844...... 

1.200 

1864 

16.000 

1884.... 

2.240.000 

1904..- 

11,262.046 

1846...... 

1.600 

1866...... 

12.000 

1886 

2.492.000 

1905— 

11.866.069 

1846.    .. 

1.600 

1866 

12,000 

1886... 

1.800.000 

1906— 

18.107.963 

1847 

2.000 

1867 — 

10.000 

1887..^ 

1.960.000 

1907..- 

14.260,454 

1848 

2.000 

1868 

10.000 

1888 

2.900.000 

1908..- 

11.604.593 

1849 

2.600 

1869 

10.000 

1889.... 

3.672.983 

1909— 

13.708.460 

1860. 

2.600 

1870 

11.000 

1890.-. 

4.090.409 

1910— 

16.111.462 

1861 — 

3.000 

1871 

16.000 

1891~- 

4.769,781 

1911— 

16.021,421 

1862 

8.000 

1872 

16.800 

1892.... 

6.629,812 

1912.-. 

16.100,600 

1868 

4.000 

1873 

44.800 

1893..- 

6.136.936 

1918— 

17.678.622 

1864 

4.600 

1874 

60,400 

1894... 

4.397.178 

1914.... 

15.593,422 

1866 

6.000 

1876 

67.200 

1896.-. 

6.698.775 

1916.-. 

14.927.937 

1856 

6.800 

1876...... 

112.000 

1896..- 

6.748.697 

1916..- 

18.086.197 

1867 

1868 - 

8.000 
8.600 

1877     .. 
1878.„ 

196.000 
224.000 

1897— 
1898™ 

6.893.770 
6.586.288 

1917  . 

20.068,074 

1869 

9.000 

1879   _... 

280.000 

1899    . 

7.698,416 

Total 

323.629,988 

Coal  produced  in  Alabama,  1912-1917,     and  increase  in  1917 


YEAR 


Quantity 
(Net  tons) 


Value 


1912 
1918 
1914 
1916 
1916 
1917 


16.100.600 
17,687.622 
15.598.422 
14,927.937 
18.086.197 
20.068,074 


$20,829,262 
28,088,724 
20.849.919 
19.066.048 
24.869.831 
46.616.992 


Increase  1917 

Percentaire  of  increase.  1917. 


1.981,877 
+11. 


20,767.161 
88.6 
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The  production  of  coal  in  Alabama  in  1917  was  20,- 
068,074  tons,  valued  at  $45,616,992,  an  increase  compared 
with  1916  of  1,981,877  tons,  or  11  per  cent,  in  quantity 
and  of  $20,757,161,  or  83  per  cent,  in  value.  This  was 
the  record  year  for  production  of  coal  in  this  State.  The 
increase  was  shared  by  all  counties  except  Etowah  and 
Tuscaloosa.  Jefferson  County,  with  a  gain  of  600,000 
tons,  and  Walker  County,  with  900,000  tons,  showed  the 
largest  increase  in  quantity  produced. 

The  demand  for  coal  from  the  mines  of  Alabama  ex- 
ceeded the  supply  throughout  the  year.  For  the  manu- 
facture of  coke  to  supply  the  demand  of  the  iron  and  steel 
industry,  7,638,000  tons  of  coal  were  furnished,  an  in- 
crease over  1916  of  12  per  cent,  and  the  railroads  of  the 
South  used  in  1917  about  5,700,000  tons  of  coal  from 
Alabama,  an  increase  of  about  1,100,000  tons,  or  21  per 
cent  over  1916,  the  two  industries  taking  substantially  ail 
of  the  increase  in  production  in  the  State,  with  the  result 
that  other  commercial  industries  and  domestic  consumers 
suffered  a  real  shortage,  particularly  in  the  more  than 
ordinarily  severe  winter  of  1917-18. 

The  average  number  of  days  worked  in  1917  was  273, 
a  record  for  the  State  and  equaled  by  one  other  State, 
Virginia,  and  exceeded  only  by  New  Mexico  in  1917.  This 
represents  about  90  per  cent  full  time  operation,  if  the 
number  of  working  days  in  a  year  be  taken  as  304.  The 
accompanying  graphic  representation  (Fig.  24)  of  work- 
ing conditions  as  compiled  from  weekly  reports  furnished 
by  the  majority  of  the  operators  from  the  last  of  July  to 
the  end  of  the  year  indicates  approximately  the  same  per- 
centage in  the  last  half  of  the  year.  That  car  shortage 
and  transportation  difficulties  had  but  little  effect  on 
production  and  that  the  most  important  factor  limiting 
output  was  labor  trouble  is  shown  by  this  diagram. 
Strikes  in  August  and  September  and  again  in  December 
resulted  in  a  decrease  in  production  and  are  shown  clear- 
ly in  figure  24.  The  record  of  strikes  for  the  year  shows 
1,835  men  affected  for  an  average  of  6  days,  or  10,223 
men-days  lost.  The  loss,  though  but  0.1  per  cent  of  the 
total  men-days  worked  was,  for  Alabama,  a  non-union 
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State,  very  large.     The  record  for  1916  was  920  men- 
days  lost,  and  for  1915,  1,290  men-days  lost. 

The  increase  in  production  was  affected  by  the  greater 
number  of  days  worked  (from  262  in  1916  to  273  in 
1917) ;  for,  although  the  number  of  men  employed  in- 
creased from  25,308  to  28,386,  the  efficiency  of  the  labor 
as  indicated  by  the  average  output  per  man  per  day  fell 
from  2.73  tons  in  1916  to  2.6  tons  in  1917  and  the  average 
annual  production  per  employee  fell  from  715  to  707,  not- 
withstanding the  greater  number  of  active  days.  This 
is  partly  accounted  for  by  the  fact  that  of  the  total  in- 
crease in  men  employed  (3,078,  or  12  per  cent) ,  more  than 
half  (1,606)  were  surface  men.  The  increase  in  total 
number  of  men  was  12  per  cent,  in  underground  em- 
ployees 7  per  cent,  and  in  surface  employees  42  per  cent. 
The  men  working  on  the  surface  contribute  only  indi- 
rectly to  production. 

The  average  value  of  the  coal  produced  in  Alabama  in 
1917  was  $2.27  per  ton,  compared  with  $1.39  in  1916,  an 
increase  that  was  shared  by  all  producing  counties.  The 
average  value  of  all  shipments  was  $2.19  per  ton;  of  coal 
sold  locally,  $2.01  per  ton ;  of  mine  fuel  $2.08  per  ton ;  and 
of  coal  made  into  coke  at  the  mines,  $2.71  per  ton. 
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Coal  Produced  in  Alahama  in  1916  and  1917. 

1916 


COUNTY. 


II! 


Ill 

m 


o 


ill 


3 
« 


s 

1 


g 


Number  of 
employees. 


5 

o 


go 
5*8 


Bibb     

Blount  &  Jackson 

Etowah     

Jefferson  . 

Marion    

St.   Clair    

Shelby     _: 


Tuscaloosa   ^ 

Walker   

Winston    

Small  mines 


1.884.206 
207.986 
164,474 

7,428,469 

68.088 

766,486 

678,661 

272,807 

8,640.791 
22.005 


1 


12,281 

2.876 

2.168 

808.661 

6.021 

8.408 

9.706 

8.859 

40,744 

410 

660 

97,870 

1.250 

1,964 

268.188 

6.064 

28.282 

80,382 

69.270 

99.606 

1,884,606 

600,860 
260,982 

1,498.866 

212,111 

168.601 

9.834,869 

80.168 

792,170 

618,688 

940,796 

8,982,028 

22,416 

660 


2,142 

411 

2,668 

889 

86 

426 

281 

64 

886 

10.869 

1,798 

12.662 

180 

41 

221 

787 

110 

897 

988 

204 

1,142 

1,042 

240 

1,282 

4,739 

966 

6,694 

86 

11 

97 

|14,422,866|890,682[687.211 


^Includes  Jackson  County. 


2.686.948 


18.086.197 


21.468 


8,866 


26.808 


Coal  produced  in  Alabama  in  1917, 

1917 


266 
240 
269 
276 
215 
250 
270 
298 
285 
148 


262 


COUNTY. 


111 


•P  OB 


m 


-s 


a 


III 


u 

o 


flJ3 

B  9 
■^^  at  S 

«g3 


o  •«.> 
S6 


SB 


Number  of 
employees. 


I  ^ 

Ol    M 

p  s 

^  bo 


CO  " 


3 

o 


I 


'I 

SI 

<  o 


! 


Bibb    

Blount     

Etowah  

Jefferson  . 
St  Clair  _ 
Shelby  ^ 
Tuscaloosa 

Walker   

Winston    _ 


Other  counties^ 
Small  mines  


1,614.164 
257,159 
150.163 

7.089,174 
818.070 
731.082 
198.800 

4.864,118 

48.456 

116.565 


12.858 

8.700 

1.918 

229.060 

8.406 

6,847 

87,528 

151.660 

444 

8.111 

8.466 


98,111 

5,870 

2.194 

800.555 

20,519 

48,929 

86,642 

128.649 

10,264 


2.834.804 


605.765 
205.158 


1.624.628 

1,999 

647 

2,546 

266.729 

428 

122 

546 

154.265 

197 

41 

288 

10.458.093 

11,746 

2,781 

14,477 

836.995 

648 

91 

784 

781.868 

1,161 

309 

1.470 

923.786 

1,227 

315 

1,642 

4.844.480 

5.170 

1,193 

6.868 

48.900 

118 

20 

188 

129.980 

241 

92 

838 

8.466 

277 
206 
271 
291 
290 
260 
240 
248 
176 
228 


15.272,716 


508,898 


641.788 


8.646,227 


20.068,074 


22,026 


6,461 


28.886 


278 


tineludes  Cullman,  Jackson,  and  Marion  counties. 
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Value  of  coal  produced  in  Alabama  in  1917, 


COUNTY. 


8 

6  g 
-  I 

31 


-8 


>* 

Xi 


m 


2-0 


-I 


o 
o 

l> 

'S  s 

St. 


3  S 

^1 


9 


Bibb    

Blount     

Etowah  - 
Jefferson  . 
St.  Clair  - 
Shelby  ^ 
Tuscaloosa 
Walker  _ 
Winston    _ 


Other  counties* 
Small  mines  


$3,669,108 

669.882 

820.289 

16,445.288 

1.660.721 

2.088.669 

468,778 

8.786.741 

124,807 

882,817 


$81,661 
9,800 
8.702 

882,805 

6.764 

19,034 

190,742 

347,490 

1.100 

7.861 

20,766 


$224,880 

16.748 

4.528 

658.968 

80.820 

119.582 

68.182 

198.182 


15.626 


$8,167,908 


1.234.479 
470.146 


$8,926,644 

686.880 

828.464 

24.649.969 

1.697.806 

2,177.286 

1.947.181 

9.802.668 

126.407 

866.198 

20.766 


$2.42 
2.67 
2.18 
2.86 
1.91 
2.78 
2.11 
2.02 
2.86 
2.74 
2.45 


Average  value  per  ton. 


88.891,496|  1,021.116 
2.191  2.01 


1.381.866 
2.08 


9.872.627 
2.71 


45.616,992 
2.27 


2.27 


'Includes  Cullman,  Jackson,  and  Marion  counties. 


Coal  produced  in  Alabama,  1913-1917 ,  in  net  tons. 


COUNTY. 


1913 


1914 


1915 


Bibb 

Blount 

Cullman,  Jackson, 

and  Marion 

Etowah    

Jefferson 

St.  Clair 

Shelby 

Tuscaloosa 

Walker    

Winston    

Small  mines 


1,911,026 
178,968 

123,615 

137,792 

9,028,834 

890,379 

497.569 

917,305 

3,967,263 

24.951 

880 


1.674.846 
150,384 

81.041 

156.909 

7.986.145 

752.588 

498.914 

858.899 

8,450,185 

31,618 

1.893 


1.534.534 
165,739 

t68.890 

177.368 

7,579.503 

774.058 

589,412 

787.586 

3,221,955 

26.627 

t2.265 


Total    value — 


17,678,522 
$23,083,724 


15,593.422 
$20,849,919 


14,927,937 
$19,066,043 


1916 


1,493.856 
t212,lll 

t80.158 

158.601 

9.834.869 

792,170 

618.638 

940.796 

3,932.023 

22.415 

560 


18,086,197 
$24,859,831 


1917 


1,624,623 
266.729 

129,930 

154,265 

10.453,093 

886,995 

781,858 

928,735 

4,844,480 

43.900 

8.466 


20.068.074 
$46,616,992 


Increase  or 

decrease, 

1917. 


+180.767 
+  64,618 

+  49.772 

—  4,836 
+618.224 
+  44,826 
+168,220 

—  17,061 
+912,467 
+  21,485 
+     7.906 


+1.981.877 
+$20,767,161 


tincludes  Jackson  county.     {Marion  county  only. 
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Labor  Statistics. 


Men  employed  in  the  coal  mines  of  Alabama,  1917, 


Underground 

Surface    

ToUl  


^2,926 
.  6,461 
^8.886 


Siatistice  of  labor  employed  in  coal  mines  of  Alabama,  1908-1917. 


YEAR 


Number  of 
days  active. 


Averaffe 

Number 

Employed. 


1908 

1910 

1911.... 

1912. 

1918 

1914 

1916 

1917--^ 


»■■■>>— ^* 


19,197 
22,210 
22.707 
22,613 
24,662 
24,042 
22,591 
26,808 
28,886 


Average  production  per  man  compared  with  hours  worked  per  day, 
and  average  number  of  days  worked  1910-1917. 


Year 

8  hours 

9  hours 

10  hours 

All 
others 

Total 

Days 
Worked 

Average 
Tonnaffe 

1 

1 

1 

8 

1 

1 

1 

1 

n 

1910...     ».. 

1911 

1912 

1918    

1914.. 

18 
16 
11 
18 
14 
18 
9 
88 

766 
560 
888 
420 
646 
869 
806 
8686 

86 
60 
46 
86 
24 
44 
40 
27 

2,688 
6,846 
4,146 
2.496 
8.646 
4,402 
2,724 
1,900 

184 
102 
107 
186 
160 
188 
182 
148 

17,806 
12,628 
18,988 
18,186 
18.116 
17.109 
20.786 
20.766 

1,526 
4,184 
4.192 
8,461 
1,786 
711 
1,902 
2,184 

22.280 
22,707 
22,618 
24,652 
24,042 
22,691 
26.808 
28,886 

249 
227 
245 
266 
226 
228 
262 
278 

726 
662 
712 
720 
648 
661 
716 
707 

2.01 
2.92 
2.91 
2.82 
2.87 

1916     -. 

1916.. ...... ....wM 

iai7 

2.96 
2.78 
2.69 
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Strikes  and  Suspensions. 

Statistics  of  labor  strikes  in  the  coal  mines  of  Alabama  in  1916 

and  1917. 


1916 

19-17 

Number  of 
men  on 
■trike 

Total 
days 
loet 

Average  number 

of  days  lost 

per  man 

Number  of 
men  on 
strike 

Total 

days 

lost 

of  days  lost 
per  man 

800 

920 

8 

1835 

10220 

6 

Mining  Methods. 

The  term  "mining  method"  as  used  here  refers  to  the 
manner  in  which  the  coal  is  broken  down  in  the  mine  and 
not  to  the  system  of  mining,  or  by  room  and  pillar  or  long 
wall.  In  the  mine  the  coal  is  either  blasted  from  a  solid 
face — shot  from  the  solid — ^as  in  hard-rock  mininjj,  or  is 
shot  loose  or  otherwise  broken  down  after  a  preliminary 
cut  into  the  coal  has  been  made.  This  cut  may  be  made 
by  hand  or  machine.  Underground  methods  are  there- 
fore classified  as  shot  from  the  solid,  mined  by  hand,  and 
mined  by  machines.  An  increasing  quantity  of  coal  is 
being  recovered  each  year  by  stripping  the  cover  from  the 
bed  in  open  pits  by  steam  shovels.  The  bed  thus  exposed 
is  for  the  most  part  shattered  by  powder  and  shoveled 
into  cars  by  hand,  although  in  places  it  is  picked  up 
directly  by  small  steam  shovels. 

Opposition  to  shooting  from  the  solid  has  developed, 
because  it  is  injurious  to  the  mining  property  in  that  the 
unusual  charges  of  powder  weaken  the  roof  and  pillars, 
which  increases  the  liability  to  falls  of  roofs  and  coal,  the 
most  prolific  cause  of  fatal  accidents  to  coal  miners.  An- 
other objection  to  this  method  is  that  the  heavy  charges 
of  powder  required  to  blow  down  the  coal  where  it  has 
not  been  previously  undercut  or  sheared  cause  the  pro- 
duction of  a  very  high  proportion  of  fine  coal  and  render 
the  lump  coal  so  friable  that  it  disintegrates  in  handling 
and  in  transportation.  With  the  growing  use  of  mechan- 
ical stokers  and  of  powdered  coal  the  latter  objection  is 
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losing  much  of  its  force,  but  the  danger  attending  the 
method  has  been  in  no  wise  diminished,  and  it  is  forbid- 
den by  law  in  some  of  the  coal-mining  states.  There  was 
a  slight  increase  in  the  total  output  shot  from  the  solid  in 
1916  compared  with  1915. 

Statistics  of  bituminous  coal  recovered  from  steam 
shovel  pits,  appear  for  the  first  time  in  1916.  One  shovel 
only  was  active  in  Alabama  in  1915. 


Quantity  and  percentage  of  coal  mined  by  different  methods  in 
Alabama  in  1916  and  1917,  in  short  tons. 
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QQ  9 
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s  9 
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1016 
1917 


6.668.800 
6.840.112 


81.8 
26.6 


6v647.226 
8.419.146 


86.2 
42.0 


6.802.160 
6.062.744 


82.1 
80.1 


76.462 
281.217 


0.4 
1.2 


8.060 
14.866 


0.1 


18.086.197 
20.068.074 


Bituminotu  coal  mined  by  machines  in  Alabama  in  1916  and  1917, 


YEAR 

Number  of  ma- 
chines in  use 

Number  of  tons 
mined  hj  mschines 

Total  tonnaare 
of  Alabama 

Pereentase  of 
total  product 
mined  by 

1916 
1917 

820 
882 

6.802.160 
6.062.744 

18.086.197 
20.068,074 

82.1 
80.1 

Coal-Washing  Operations. 


Not  all  coal  can  be  cleaned  by  hand  picking.  Some 
coal  beds  or  parts  of  beds  have  layers  or  benches  of  slate 
and  bone  or  contain  more  than  the  allowable  quantity  of 
sulphur  in  the  form  of  iron  pyrite  so  thoroughly  mixed 
with  the  coal  that  crushing  is  necessary  to  free  the  coal 
from  the  refuse.  To  clear  such  coal  washing  is  resorted 
to  and  the  coal,  being  lighter  than  the  refuse,  is  separated 
by  currents  of  water.  Coal  is  also  cleaned  in  the  dry 
state. 
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Strikes  and  Suspensions. 


Statiatica 

of  labor  strikes  iw  the  coal  mines 
and  1917. 

of  Alabama  in  1916 

1B1> 

IMT 
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Total 
l»t 
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Mining  Methods. 

The  term  "mining  method"  as  used  here  refers  to  the 
manner  in  which  the  coal  is  broken  down  in  the  mine  and 
not  to  the  system  of  mining,  or  by  room  and  pillar  or  long 
wall.  In  the  mine  the  coal  is  either  blasted  from  a  solid 
face — shot  from  the  solid— as  in  hard-rock  minin<i,  or  is 
shot  loose  or  otherwise  broken  down  after  a  preliminary 
cut  into  the  coal  has  been  made.  This  cut  may  be  made 
by  hand  or  machine.  Underground  methods  are  there- 
fore classified  as  shot  from  the  solid,  mined  by  hand,  and 
mined  by  machines.  An  increasing  quantity  of  coal  is 
being  recovered  each  year  by  stripping  the  cover  from  the 
bed  in  open  pits  b:,-  steam  shovels.  The  bed  thus  exposed 
is  for  the  most  part  shattered  by  powder  and  shoveled 
into  cars  by  hand,  although  in  places  it  is  picked  up 
directly  by  small  steam  shovels. 

Opposition  to  shooting  from  the  solid  has  developed, 
because  it  is  injurious  to  the  mining  property  in  that  the 
unusual  charges  of  powder  weaken  the  roof  and  pillars, 
which  increases  the  liability  to  falls  of  roofs  and  coal,  the 
most  prolific  cause  of  fi 
other  objection  to  this 
of  powder  required  to 
not  been  previously  un 
duction  of  a  very  high 
the  lump  coal  so  friabl 
and  in  transportation, 
ical  stokers  and  of  pov 
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iosing  much  of  its  force,  but  the  danger  attending  the 
method  has  been  in  no  wise  diminished,  and  it  is  forbid- 
den by  law  in  some  of  the  coal-mining  states.  There  was 
a  slight  increase  in  the  total  output  shot  from  the  solid  in 
1916  compared  with  1915. 

Statistics  of  bituminous  coal  recovered  from  steam 
chovel  pits,  appear  for  the  first  time  in  1916.  One  shovel 
only  was  active  in  Alabama  in  1915. 


Qtuintity  and  percentage  of  coal  mined  by  different  methods  in 
Alabama  in  19 16  and  1917,  in  short  tons. 
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1916 
1917 


5.658,800 
5,840,112 


81.8 
26.6 


6,647,225 
8,419,146 


86.2 
42.0 


6,802,150 
6,062,744 


82.1 
80.1 


76,462 
281,217 


0.4 
1.2 


8,060 
14,856 


0.1 


18,086,197 
20,068,074 


Bituminous  coal  mined  by  machines  in  Alabama  in  1916  and  1917. 

TEAR 

Number  of  ma- 
chines in  nee 

Number  of  tone 
mined  by  machines 

Total  tonnaffe 
of  Alabama 

Percentage  of 
total  product 
mined  by 
machines 

1916 
1917 

820 
882 

6,802,160 
6,062,744 

18,086,197 
20,068,074 

82.1 
80.1 

Coal-Washing  Operations. 


Not  all  coal  can  be  cleaned  by  hand  picking.  Some 
coal  beds  or  parts  of  beds  have  layers  or  benches  of  slate 
and  bone  or  contain  more  than  the  allowable  quantity  of 
sulphur  in  the  form  of  iron  pyrite  so  thoroughly  mixed 
with  the  coal  that  crushing  is  necessary  to  free  the  coal 
from  the  refuse.  To  clear  such  coal  washing  is  resorted 
to  and  the  coal,  being  lighter  than  the  refuse,  is  separated 
by  currents  of  water.  Coal  is  also  cleaned  in  the  dry 
state. 
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Alabama  leads  in  the  quantity  of  coal  washed,  almost 
44  per  cent  of  the  total  quantity,  so  treated  in  1917,  being 
from  the  State. 

Coal  washed  at  the  mines  in  Alaba/ma'in  1916  and  1917,  with 
quantity  of  washed  coal  and  of  refuse  obtained  from  it, 

short  tons. 


?fl 

YEAR 

Quantity  of 

Quantity  of 

Quantity  of 

Percentage 
cleaned  coa 
total  state  ( 

coal  washed 

cleaned  coal 

refuse 

1916 

10,696,700 

9.742.467 

96S.288 

6S.9 

1917 

12.7U.868 

11.408.061 

1.806.817 

66^ 

Average  Value  op  Alabama  Coal. 

Average  value  per  short  ton  for  coal  at  the  mines  in  Alabo/ma 

since  1908. 


1908 

1909        1910 

1911 

1912 

1918 

1914 

1916 

1916 

1917 

$1.26 

11.19 

11.26 

$1.27 

$1.29 

$1.81 

$1.34 

$1.28 

$1.87 

$2.27 

DISTRIBUTION  AND  CONSUMPTION. 


C.  E.  Lesher. 

Object  and  Scope  of  Report. 

THE  object  of  this  report  is  to  furnish  statistics  show- 
ing the  internal  distribution  of  the  coal  produced  in 
the  United  States,  the  principal  purposes  for  which  it  is 
used,  and  the  quantities  consumed  in  each  State.  For  34 
years  the  Geological  Survey  has  collected  and  published 
the  statistics  of  the  production  and  value  of  coal,  but  this 
is  the  first  comprehensive  investigation  made  to  show  in 
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detail  where  the  coal  produced  is  consumed.  The  com- 
petition between  the  bituminous  coal-producing  districts 
in  the  United  States  for  the  domestic  markets  is  as  active 
as  that  between  the  coal-exporting  nations  of  the  world 
for  the  foreign  markets.  The  extent  and  nature  of  the 
demand  in  the  domestic  markets  are  moreover  of  ever- 
present  interest  to  our  coal  industry,  because  more  than 
95  per  cent  of  the  coal  produced  in  the  United  States  is 
used  within  the  country. 

The  largest  problem  confronting  the  exploiters  of  a 
coal  deposit  is,  of  course,  that  of  markets,  and  whoever 
produces  or  sells  the  coal  must  consider  in  a  broad  way 
the  possible  markets  not  only  as  to  quantity  but  as  to 
quality.  For  blacksmithing  and  for  making  coal  gas, 
coals  that  have  special  chemical  properties  are  required, 
and  domestic  users  have  established  preferences  based  on 
both  experience  and  prejudice.  By  fair  the  largest  part  of 
the  coal  supplied  to  every  market  is  used  for  raising 
steam,  and  the  statistics  of  coal  used  for  this  purpose  in 
any  and  every  part  of  the  country  are  therefore  of  pri- 
mary interest  to  those  who  are  engaged  in  the  coal  indus- 
try. The  limitations  of  time  and  funds  available  for  the 
work  on  this  report  have  permitted  only  incidental  con- 
sideration of  the  markets  for  bituminous  coals  of  partic- 
ular kinds.  The  distribution  of  coal  from  West  Virginia, 
for  instance,  is  shown  for  the  State  as  a  unit,  though 
there  is  a  great  difference  between  the  kinds  of  coal 
mined  there  and  as  great  a  difference  between  the  mar- 
kets reached  by  the  coal. 

The  cost  of  mining,  the  largest  element  of  which — ^the 
cost  of  labor — is  now  practically  controlled  either  directly 
or  indirectly  by  the  labor  unions,  and  the  cost  of  trans- 
portation, regulated  by  the  Government  through  the  In- 
terstate Commerce  Commission,  impose  definite  limita- 
tions upon  the  inarkets  that  may  profitably  be  reached  by 
any  coal.  It  is  fast  becoming  the  rule  that  the  deciding 
factor  in  the  purchase  of  coal  for  most  uses  is  its  cost  in 
terms  of  the  work  to  be  performed. 

Statistics  of  the  movement  of  coal  to  market  are  of 
particular  interest  to  those  who  are  considering  railroad 
rates.    The  quantity  of  coal  carried  by  the  railroads  is 
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larger  than  that  of  any  other  single  commodity,  and  it  is 
the  coal  traffic  that  has  made  possible  the  profitable  oper- 
ation of  a  number  of  important  railroads.  It  is  to  the 
interest  of  the  coal-carrying  roads,  within  the  limits  of 
fair  play,  to  keep  in  balance  the  movement  from  the  com- 
peting ^elds.  Here,  again,  data  of  the  kind  given  in  this 
report  are  needed  as  a  basis  of  intelligent  action. 

The  report  of  the  Geological  Survey  on  the  distribu- 
tion and  consumption  of  coal  in  1915,  the  first  attempt 
to  present  such  detailed  statistics,  was  so  generally  well 
received  and  appeared  to  fill  such  a  timely  need  that  it 
was  hoped  to  continue  the  statistics  for  succeeding  years. 
The  work  of  supplying  the  demand  for  statistics  of  coal 
and  coke  that  followed  the  entrance  of  the  United  States 
into  the  war,  in  April,  1917,  was  so  heavy  that  it  pre- 
cluded any  attempt  to  compile  data  on  distribution  and 
consumption  for  1916.  The  advent  of  the  United  States 
Fuel  Administration,  late  in  1917,  with  its  demand  for 
statistical  information,  presented  a  special  need  and  af- 
forded a  means  of  comprehensive  study  of  the  statistics 
of  distribution  for  1917.  The  particular  need  for  these 
data  by  the  Fuel  Administration  was  connected  with  the 
proposed  alloment  of  bituminous  coal  from  producing 
districts  to  consuming  States,  and  the  zone  system  of  dis- 
tribution. The  work  of  compilation  was  undertaken  by 
the  writer  in  his  capacity  of  geologist  in  charge  of  coal 
statistics  for  the  Geological  Survey  and  director  of  the 
bureau  of  statistics  of  the  Fuel  Administration.  The  data 
originally  compiled  in  the  early  months  of  1918  have  all 
been  rechecked  and  are  presented  as  nearly  as  possible  in 
the  form  of  the  report  for  1915. 

Complete  and  absolutely  accurate  reports  of  distribu- 
tion are  impossible  to  obtain  and  any  attempt  to  compile 
such  statistics  as  this  report  contains  must  include  esti- 
mates, but  it  is  believed  that  these  data  in  all  important 
respects  are  accurate  and  that  some  of  the  shortcomings 
of  the  statistics  for  1915  have  been  overcome. 
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DISTRIBUTION  OF  COAL  PRODUCED  IN  ALABAMA 

IN  1917. 


IN  ITS  output  of  coal  Alabama  is  the  most  productive 
State  in  the  South,  and  it  is  centrally  located  as  re- 
gards the  markets  of  the  Southern  States.  In  1917  the 
Southern  railroads  used  nearly  6,000,000  tons  of  Alabama 
coal,  which  is  28  per  cent  of  the  production  in  Alabama 
and  nearly  20  per  cent  of  the  consumption  by  the  rail- 
roads in  the  South.  In  addition  to  that  taken  by  the  rail- 
roads, more  than  11,200,000  tons,  or  more  than  half  the 
total  output,  was  used  in  the  State ;  2,600,000  tons,  or  13 
per  cent  of  the  output,  was  shipped  to  other  States ;  and 
580,000  tons,  or  3  per  cent,  went  to  tidewater  for  foreign 
and  domestic  cargo  and  bunker  fuel.  Of  the  coal  shipped 
outside  the  State  for  commercial  use  the  greater  part, 
about  1,675,000  tons,  reached  the  Mississippi  Valley  mar- 
kets in  Louisiana  and  Mississippi  and  in  a  less  amount 
those  in  Missouri,  Tennessee,  and  Arkansas.  On  the  east, 
Georgia  and  Florida  are  the  best  consumers  of  Alabama 
coal. 

Competition  by  coal  from  the  fields  to  the  north,  par- 
ticularly those  of  southern  Illinois  and  western  Kentucky, 
restricts  the  expansion  of  markets  for  coal  from  Alabama 
in  the  Mississippi  Valley  and  at  New  Orleans.  Similar 
competition  on  the  east  by  coal  from  Virginia,  Kentucky, 
and  Tennessee  meets  coal  from  Alabama  in  the  markets 
of  the  Carolinas  and  Georgia.  The  higher  grades  of  Ala- 
bama coal  are  sent  in  small  shipments  to  markets  as  dis- 
tant as  the  Pacific  coast.  The  tidewater  business  at  south- 
ern Atlantic  ports  (except  Hampton  Roads)  and  at  Gulf 
ports  is  not  very  large  as  compared  with  that  at  the 
northern  ports,  and  in  1917  it  was  below  normal.  About 
580,000  tons  of  coal  from  Alabama  reached  tidewater  in 
1917. 
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Distribution  of  bituminous  eoaX  produced  in  Alabarna,  1917,  by[ 

routes  and  destvnatioTU 


All-rail  shipments. 

Shipped  to 

Used  within 
the  State 

Shipped  to 
other  Stotcs 

Used  by 
railroads. 

tidewater. 

STATE 

Quantity 
(net  tons) 

Percentage  of 
production. 

Quantity 
(net  tons) 

Percentage  of 
production. 

Quantity 
(net  tons) 

Percentage  of 
production. 

Quantity 
(net  tons) 

Percentage  of 
production. 

Total  quantity 
(net  tons) 

Alabama 

11^22,916 

66 

2»«22.oeo 

18 

6,641,254 

28 

681.904 

8 

20.068,074 

The  greater  part  of  the  coal  produced  in  Alabama  is 
used  within  the  State  or  is  taken  by  railroads  in  the  South. 
Shipments  to  neighboring  states  represented  in  1917  only 
13  per  cent  and  shipments  to  tidewater  only  3  per  cent  of 
the  total  output. 

Distribution  of  coal  mined  in  Alabama  in  1917, 


Quantity 
(net  tons) 


Percentage 
of   total 


Used  in  Alabama: 

Used  at  mines  for  steam  and  heat- 
Sold  to  local  trade,  not  shipped 

Made  into  coke  at  the  mines* 

Shipped  to  Alahama 


Shipped  to  other  States  by  rail: 

Arkansas  

Florida 

Georgia 


641.788 

608,898 

8.646,227 

6,427.668 


11.222.916 


66.9 


Louisiana 
Mississippi 
Missouri 
Tennessee 
Texas    


Used  by  railroads,  all-rail  delivery. 
Shipped  to  tidewater 


16,000 
116,000 
686,000 
926,000 
760,000 
7,000 
176,000 

60,000 


2,622,000 


18.1 


6,641.264 
681,904 


28.1 
2.9 


20,068,074 


100.0 


'Includes  2,127,000  tons  shipped  to  be^ive  coke  ovens. 
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PetUMjtvaDis  ■Dthracil 


Skipmentt  by  rail  and  water. 

RAILROAD 


Mm  1«r 

VMM 
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Mobile  A  Ohio 

Nashyille,  Chattanooira  ft  St.  Louis. 

St.  Louis-San  Francisco 

Seaboard  Air  Line 

Southern  


lliomas  ft  Sayreton 

Woodstock    ft   Blocton. 


Woodward  Iron  Co.  Railorad. 


WATER 


Warrior  River 


82«,S82 
18.0S7 

4S.462 

4.017,868 

476.467 

101.780 

60.847 


67.945 


Grand  totaL 


.16.272.716 


COKE. 


Peoduction  and  Consumption, 

The  production  of  coke  in  Alabama  in  1880,  1890, 
1900  and  annually  from  1910  to  1917  is  shown  in  the 
following  tables  :* 

Statistica  of  the  inanufa4sture  of  coke  in  Alabama^  1880-1917, 


OVENS 


h 

31 
^  8 


1880 — 
1890^... 

1900 

1910 

1911 


1912 

1918 


1914 

1916 

1916 

1917 


4 
20 
80 
48 
44 
46 
46 
88 
88 


816 

4.806 

6.629 

10.182 

10,121 

10.208 

10.284 

9.818 

9.818 

*9.649 

9.660 


100 

871 

690 

840 

280 

100 

20 

0 

0 

97 

0 


106.288 
1.809.964 
8.582.647 
6.272.822 
4.411.298 
4.586,498 
5.218.828 
4.678.196 
4,696.988 
6.794.100 
7.688,841 


67.0 
59.0 
58.9 
61.6 
62.6 
64.9 
68.6 
66.9 
66.4 
67.9 
68.9 


60.781 
1.072.942 
2.110.887 
8.249.027 
2.761.521 
2,975.489 
8.828.664 
8.084.149 
8.071.811 
4.298.417 
4.892,588 


I  188.068 
2,689.447 
6.629.428 
9,165.821 
7.598.594 
8.098.412 
9.627.170 
8,408.448 
8,545,556 
15.019,187 
28,894,272 


18.01 
2.41 
2.67 
2.82 
2.75 
2.72 
2.90 
2.78 
2.78 
8.46 
6.80 


^Includes  800  Semet-Solvay.  487  Koppers,  and  60  Wilputte  ovens. 
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Comparison  of  the  production  and  value  of  coke  in  Alabama  in 

1916  and  1917. 


1- 

*— s 

^  a 

« 
_  ft 

ss 

•83 

« t 

«  St 

Goal 
(Bho 

111 

6.794,100 

4,298,417 

7,688,841 

4,802,689 

844,741 

694,172 

12.4 

18.8 

s 
s  •  a 

fi    %4     *J 

Ho* 


9 


« 
g50Q 

ft*  ««  t-^ 


191S    

1917    

Increase  

Percentage 


9,649 
9.660 
11 
0.1 


$16,019,189 
21,394.212 
18,876,188 
88.8 


7.9 
8.8 


fAll  the  coke  produced  in  Alabama  ia  made  from  Alabama  coaL 
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Value. 


Quantity  (net  tons)  and  value  of  coke  produced  in  Alabama, 

191Z-1917. 


1918 

1914 

• 

1 

1 

1917 

Increase 

1912 

1 

1 

1916      1      1916 

1 

1 

1 

Qaan. 
VslM 

2,976,489 
$8,098,412 

8,828,664 
$9,627,170 

8,084,149 
$8,408,448 

8,071,811 
$8,546,656 

4,298,417 
$16,019,189 

4,892,589 
$28,894,272 

594,172 
18,876,188 

18.8 
88.8 

88.» 

Average  value,  per  short  ton  and  percentage  of  coke  from  coal,  in 

Alabama,  1911-1917. 


1911 

1912 

1918 

1914 

1915 

1916 

1917 

AvArAf «  VAln«    , 

$2.76 
62.6 

$2.72 
64.9 

$2.90 
68.6 

$2.78 
66.9 

$2.78 
66.4 

$8.49 
68.8 

$6.80 

Percentage  yield 

68.9 

Quantity  and  value  of  coal  used  in  the  manufacture  of  coke  in 
Alabama  in  1916  and  1917,  and  quantity  and  value  of  same 

per  ton  of  coke. 


YEAR 

Coal  used 
(short  tons) 

Total  value 
of  coal 

Value  of  coal 
per  ton 

Quantity  of  coal 
per  ton  of  coke 
(short  tons) 

Value  of  coal 
to  a  ton 
of  coke 

1916          » 

1917 ,-. 

6.794,100 
7.688.841 

$11,000,238 
18,776,218 

$1.62 
2.46 

1,681 
1,561 

$2,661 
8,840 
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Coke  Ovens. 


Coke  ovens  in  Alabama,  1916  and  1917. 


Active 

Idle 

Total 

Abandoned 

YEAR 

• 

n 

1 

t 

<*• 

1 

• 

n 

1 

1 

n 

t 

n 

1917                                  -       .. 

4,269 
6.498 

780 
881 

4.687 
8.820 

18 
16 

8.806 
8.818 

748 
847 

62 

1 

7 

Coke  ovens  in  Alaha/ma  at  the  end  of  1911-1917 


YEAR 


1911 

X  V  X  «*•••  •  •  •«*«  ••••••■ 

1918 

1914 , 

1915 

1916 

1917 


Bediive 


9.781 
9.588 
9.584 
8.668 
8.668 
8,806 
8.818 


By-product 


840 
620 
700 
760 
760 
748 
847 


Record  of  by-product  ovens  in  Alabama,,  1910-1917. 


YEAR 


Built 


December  81,   1910. 

December  81,   1911.. 

December  81,   1912., 

December  81,   1918. 

December  81,   1914.. 

December  81,   1916.. 

December  81,  1916. 

December  81,   1917. 


280 
840 
620 
700 
750 
750 
748 
847 


Building 


840 

280 

100 

20 

0 

0 

97 

0 
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Character  of  the  Coal  Used. 

Ninety-four  and  two-tenths  per  cent  of  the  coal  used 
in  the  manufacture  of  coke  in  Alabama  is  washed  before 
being  charged  into  the  ovens.  In  1917,  out  of  a  total  of 
7,638,841  tons  of  coal  made  into  coke,  7,193,146  tons 
were  washed.  Of  the  washed  coal  used  2,964,789  tons 
were  slack,  and  4,228,357  tons  were  mine  run. 

The  unwashed  mine  run  coal  was  445,695  tons,  while 
there  was  none  of  the  slack  unwashed. 

The  character  of  the  coal  used  in  the  manufacture  of 
coke  in  Alabama  in  1890,  1900,  and  for  the  last  eight 
years,  is  shown  in  the  following  tables : 

Character  of  coal  used  in  the  manufacture  of  coke  in  Alaba/ma, 

1890-1917,  in  short  tons. 


Runof  Min« 

Slaek 

Ibtal 

YEAR 

Unwashed 

• 

WatlMd 

Unwashed 

Washed 

■ 

• 

IBM - . 

1,480,669 

0 

206,106 

128,189 

1.809,964 

1900 

1,729,882 

152,077 

165,418 

1,585,170 

8,582,547 

1910 -. 

771,981 

1,808,085 

0 

8,192,806 

6.272.822 

1911 ^.. 

698,186 

1,295,109 

2.987 

2,420,117 

4.411,298 

1912 

747,805 

896,421 

18,798 

2,922,979 

4.685,498 

1918- 

868,659 

684,228 

0 

8,665,441 

6,218,828 

1914 

708,241 

2,069,688 

0 

1,905,817 

4,678,196 

1915 

168,480 

1,522,149 

47,061 

2,968.248 

4.695.988 

1916 

288,849 

2,852,907 

0 

4.202,844 

6,794.100 

1017 

445,696 

4,228,867 

0 

2,964,789 

7.688.841 

Character  of  coal  used  in  the  manufacture  of  coke  in  Alabama  vn 
191A,  1915,  1916  and  1917,  in  short  tons. 


Rmiof  mine 

Skck 

Total 

Year 

1 

0 

1 

Unwashed 

^ 

S 

1 

1 

1 

1914 

708.241 

2.069.688 

0 

1.906.317 

708,241 

15.0 

8,974.965 

86.0 

1916 

158.480 

1.622,149 

47,061 

2,968.248 

205.641 

4.4 

4,490.897 

96.6 

1916 

288.849 

2.862.907 

0 

4,202,844 

288.849 

8.6 

6.666,261 

96.6 

1917 

445,695 

4.228.857 

0 

2,964.789 

445,695 

6.8 

7.198.146 

94.2 
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Rank  op  the  States  in  Coke  Pboduction. 

• 

Coke  was  produced  in  1917  in  22  states;  in  5  only 
beehive  coke  was  made.  In  the  other  states  either  the 
whole  product  came  from  by-product  ovens,  or  both  meth- 
ods of  coke-making  were  employed.  In  total  output  Penn- 
sylvania heads  the  list,  with  Alabama,  Ohio,  Indiana,  and 
West  Virginia  following  in  order.  As  regards  the  pro- 
duction of  coke  from  by-product  ovens  the  first  five  states 
rank  Pennsylvania,  Ohio,  Indiana,  Alabama,  Illinois, 
while  West  Virginia  ranks  as  No.  12. 

The  rank  of  the  coke-producing  states  in  respect  of 
the  total  and  of  by-product  output  for  the  years  1913- 
1917  is  shown  in  the  following  table : 

Rank  of  the  States  in  the  production  of  coke,  1913-1917. 


1918 


1914 


191S 


1916 


1917 


STATE 


9 

«« 

■** 

♦• 

1 

I 

I 

I 

1 

t 

1 

t 

1 

H 

n 

h 

n 

Eh 

n 

H 

n 

H 

I 

k 


Pcniifylvaiiia 
AUbama    — 

Ohio    

Indiana  


West    Virginia. 

Illinois    

Virginia  

Colorado  

New   York 


Wisconsin    — 

Michigan    

Kentucky  

Massachusetts 
New    Mexico- 
Maryland  

Minnesota   — 
New   Jersey  — 

Tennessee    

Utah 

Missouri   

Washington    . 
Georgia 


1 

2 

14 

8 

4 

6 

6 

7 

8 

9 

11 

16 

10 

12 

18 

19 

17, 
18 
16 

20 
21 


1 
8 

11 
2 

12 

4 


6 
6 

8 

14 

7 


10 

IS 

9 


1 

2 

11 

8 

5 

4 

6 

7 

12 

8 

9 

18 

10 

14 

19 

18 

17 

16 

16 

20 
21 


1 
8 
9 
2 
14 
4 


8 

5 

6 

11 

7 


18 
12 
10 


16 


1 

2 

7 

8 

6 

4 

10 

9 

8 

11 

6 

12 

18 

14 

16 

21 

17 

18 

16 

20 

19 

22 


1 
8 
7 
2 
18 
4 


6 
8 
6 
12 
9 


10 
16 
11 
17 

14 
16 


1 

2 

6 

8 

4 

6 

7 

8 

11 

12 

10 

9 

18 

14 

16 

16 

20 

18 

17 

19 

21 

22 


1 
8 
6 
2 
16 
4 


7 
8 
6 
12 
9 


10 
11 
14 
16 

18 
17 


1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

18 

14 

16 

16 

17 

18 

19 

20 

21 

22 


1 

4 
2 
8 
U 
6 


6 

7 

8 

10 

9 

11 
IS 
14 
16 

16 
17 
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Distribution. 

Beehive  coke  shipped  by  originating  railroads  and  waterways  in 

Alabama  in  1917. 


RAILROAD 


Shipmanto 

(net  tons) 


Prodoetion 

(net  tons) 


Percent,  of 
production 


Loaisville  A  Nashville- 
Southern   


Birminirham  Southern:  Ala.  and  Georirii 


616,906 
406,026 
291,288 


ToUL 


1,408.166 


2,161.828 


66.2 


Coke  produced  in  individual  States  in  1916,  in  net  tons. 


ALABAMA 


DESTINATION. 


Furnace 


Foundry 


Domestic 
fuel,  and 
other  kinds. 


Export 


Alabama 

Arizona  and  Colorado. 


•Arlcansas,  Kansas  and  Oklahoma- 
California    

Florida  

Georgia    


Illinois,  Indiana  and  Virginia. 

Kentucky   

Louisiana    

Mississippi  _.___._ 
Missouri  


North  and  South  Carolina. 

Tennessee    

Texas    


4,048,471 


166 


281 


TotaL 


1,444 


4,060.801 


167,828 

184 

762 

8,479 

1,274 

18,411 

286 

60 

41,178 

1,768 

6,021 

176 

126 

24,609 

16.266 


266,842 


898 

4,204 

200 


72 
681 
121 


686 

662 

96 


671 
8.827 


11,418 


14,984 


58 


GEOLOGICAL  SURVEY  OF  ALABAMA. 


Consumption. 

Coke  consumed  in  Alabama,  exclusive  of  irnportSf  in  net  tons. 


TEAB 


1915 
1916 


Dom.  fuel 
and  other 
kinds 


2,870,878 
4,0i8,471 


110.901 
168,889 


747 


Coke  consumed  in  Alahamxi  in  1916,  in  net  tons. 

SOURCE 

Furnace 

Foundry 

Dom.  fuel 
and  other 
kinds 

• 

AVba^na 

4,048.471 

157.828 
1.016 

898 

Geonria.  Tennessee.  Virsrinia  and  West  Va. 

864 

4.048,471 

168.889 

747 

Coke  pro&uced  in  Alabama  in  1916  by  uses,  in  net  tons. 


Furnace 

Foundry 

Domestic 

fuel  and 

other  uses 

Exports 

In  (+)  or 
out  ( — )  of 
stock  piles 

Total  pro- 
duction 

4.050.801 

266,842 

11.418 

14,984 

—44,128 

4.298.417 

By-Products  Obtained  in  the  Manufacture  of  Coke. 

1916. — The  recovery  of  the  valuable  by-products  ob- 
tainable from  American  coke  ovens  continued  to  make 
important  gains  in  1916.  The  quantities  of  by-products 
obtained  increased  approximately  in  ratio  with  the  in- 
crease in  the  output  of  by-product  coke,  with  the  excep- 
tion of  the  benzol  products,  which  showed  gains  ranging 
in  round  figures  from  400  to  1,800  per  cent.  The  value  of 
these  benzol  products  amounted  to  $30,000,000  in  1916, 
compared  with  $7,340,000  in  1915  and  less  than  $1,000,- 
000  in  1914,  whereas  the  total  value  of  all  by-products 
obtained  rose  from  $30,000,000  in  1915  to  $62,000,000  in 
1916. 
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Under  the  stimulus  of  war  prices  the  number  of  plants 
equipped  for  benzol  recovery  increased  from  30  in  1915  to 
39  at  the  end  of  1916.  The  benzol  products  obtained  in 
1916  amountel  to  43,709,779  gallons.  More  than  16,500,- 
000  gallons  of  the  output  was  reported  as  crude  light  oil, 
with  an  average  value  of  30  cents  a  gallon.  An  increas- 
ingly large  number  of  by-product  plants  operated  their 
own  refineries,  and  the  output  of  pure  benzol  reported  in 
1916  from  these  sources  increased  nearly  750  per  cent 
over  the  figures  for  1915  and  amounted  to  21,079,500  gal- 
lons, with  an  average  value  of  more  than  62  cents  a  gal- 
lon. Similarly  the  reported  production  of  toluol  gained 
more  than  500  per  cent  and  amounted  to  3,939,636  gal- 
lons in  1916,  with  an  average  value  of  slightly  more  than 
$2.85  a  gallon. 

Approximately  185,500,000  gallons  of  tar  was  ob- 
tained from  by-product  coke  ovens  in  1916,  the  value  of 
which  was  $4,865,921. 

The  output  in  1916  of  ammonia,  of  which  about  135,- 
000  tons  was  reported  as  sulphate,  3,224,718  gallons  as 
liquor,  and  47,739,602  pounds  as  anhydrous  ammonia,  was 
equivalent  to  a  total  of  470,53.0,547  pounds  of  ammonium 
sulphate  and  had  a  value  of  $14,152,243.  Surplus  gas, 
amounting  to  110,062,000,000  cubic  feet  and  valued  at 
$10,779,208  was  sold  or  used,  of  which  20,552,000,000 
feet  was  used  as  illuminating  gas,  6,558,000,000  feet  as 
domestic  fuel,  and  82,951,000,000  feet  as  fuel  for  raising 
steam  for  open-hearth  furnaces  in  gas  engines  and  for 
other  industrial  purposes.  These  by-products,  which  had 
a  total  value  of  $61,931,595,  were  obtained  by  the  car- 
bonization of  26,524,502  net  tons  of  coal,  from  which  was 
also  obtained  19,069,361  tons  of  coke,  valued  at  $75,373,- 
070.  The  total  value  of  the  output  of  coke  and  by-prod- 
ucts in  1916  was  more  than  $137,300,000,  compared  with 
$78,300,000  in  1915. 

1917. — Increased  quantities  of  by-products  were  recov- 
ered from  coke  plants  in  1917,  the  gain  paralleling  the 
continued  expansion  of  the  whole  by-product  coke  indus- 
try. Benzol  products  remained  the  feature  of  greatest 
interest,  and  the  number  of  plants  equipped  for  their 
recovery  rose  from  39  in  1916  to  47  in  1917.    Late  in 
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1917  all  toluol  was  commandeered  by  the  War  Depart- 
ment, and  prices  were  set  at  a  fissure  much  below  the  pre- 
vailing market  rates  by  a  voluntary  agreement  between 
the  Government  and  the  toluol  producers.  In  conse- 
equence,  the  aggregate  value  of  these  products  declined 
from  $30,000,000  in  1916  to  $28,500,C00  in  1917,  although 
production  increased  nearly  25  per  cent,  the  total  volume 
of  benzol  products  amounting  to  54,387,266  gallons  in 
1917. 

Additional  plants  were  equipped  for  refining  their 
light  oil  fractions,  with  the  result  that  the  quantity  of 
crude  light  oil  reported  for  1917  was  only  about  7,500,000 
gallons,  compared  with  16,500,000  gallons  in  1916,  while 
pure  benzol  reported  from  these  sources  increased  from 
21,000,000  gallons  in  1916  to  nearly  37,000,000  gallons  in 
1917,  with  an  average  value  per  gallon  for  the  latter  of 
45  cents.  Nearly  twice  as  much  toluol  (7,395,174  gal- 
lons) was  produced  at  by-product  plans  in  1917  as  in 
1916.  Because  of  the  price  agreement  with  the  Govern- 
ment, the  average  value  per  gallon  of  toluol  was  $1.37  in 
17917,  compared  with  $2.85  in  1916. 

Tar  obtained  from  by-product  ovens  amounted  to  221,- 
999,264  gallons  in  1917,  valued  at  $5,566,302. 

The  output  of  ammonia  in  1917,  equivalent  to  560,- 
792,322  pounds  of  ammonium  sulphate,  had  a  value  of 
$17,903,864. 

Surplus  gas,  amounting  to  131,027,000,000  cubic  feet, 
and  valued  at  $11,360,335,  was  sold  or  used  in  1917,  of 
which  21,289,000,000  feet  was  used  for  illuminating  pur- 
poses, 7,271,000,000  feet  was  reported  as  domestic  fuel, 
and  102,466,000,000  feet  served  as  industrial  fuel  for 
open-hearth  furnaces,  in  gas  engines,  and  for  other  pur- 
poses. 

By-products  obtanied  in  1917  had  a  total  value  of 
$67,670,679  and  their  production  required  the  carboniza- 
tion of  31,505,759  net  tons  of  coal,  from  which  was  also 
obtained  22,439,280  net  tons  of  coke  valued  at  $138,643,- 
153.  The  total  value  of  the  output  of  all  by-product  ovens 
in  1917  was  more  than  $206,300,000,  compared  with 
$137,300,000  in  1916  and  $78,300,000  in  1915. 
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The  yield  of  coke  per  ton  of  coal  in  different  plants 
ranged  from  1,106  to  1,682  pounds.  Several  operators 
reported  the  recovery  of  more  than  10  gallons  of  tar  from 
2,000  pounds  of  coal ;  one  reported  13.5  gallons  and  one  as 
little  as  4.8  gallons.  Twenty-one  operators  reported  their 
ammonia  entirely  in  the  form  of  sulphate,  and  the  aver- 
age recovery  in  these  operations  was  19.85  pounds  of 
sulphate  per  ton  of  coal.  Twenty-three  operators  report- 
ed their  ammonia  as  pounds  of  NH3,  with  an  average  of 
4.96  pounds  of  NH3  recovered  from  each  2,000  pounds  of 
coal.  The  other  operators  reported  their  ammonia  either 
wholly  or  in  part  as  liquor  or  as  sulphate  and  NHo.  In- 
dividual operations  showed  average  recovery  ranging 
from  3.2  to  6.2  pounds  of  NH3  and  from  12.1  to  26.3 
pounds  of  ammonium  sulphate  per  ton  of  coal. 

Some  plants  are  not  equipped  for  fractionating  the 
oils  of  the  benzol  group,  but  ship  their  crude  products  to 
refineries  or  chemical  works  for  further  treatment,  and 
for  that  reason  part  of  these  products  were  reported  and 
are  shown  here  as  crude  and  secondary  oils. 


GRAPHITE. 


By  Henry  G.  Ferguson. 


Introduction. 

THE  peculiar  physical  properties  of  graphite — infusi- 
bility,  chemical  inertness,  high  conductivity,  extreme 
softness,  and  low  specific  gravity — ^fit  it  for  many  uses, 
such  as  the  manufacture  of  crucibles  and  other  refractory 
products,  lubricants,  lead  pencils,  paint,  foundry  facings, 
as  a  preparation  to  loosen  boiler  scale,  as  polish  for  gun- 
powder, and  for  various  applications  in  electrical  works. 
Natural  graphite  may  be  either  crystalline  or  amor- 
phous; The  term  crystalline  or  flake  graphite  is  com- 
monly understood  to  mean  graphite  in  crystals  large 
enough  to  be  visible  to  the  naked  eye;  much  of  the  so- 
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called  amorphous  graphite  shows  a  crystalline  structure 
under  the  microscope.  Crystalline  graphite  occurs  either 
in  veins,  as  in  the  Ceylon  deposits,  or  as  flakes  dissemi- 
nated through  the  country  rock,  as  in  most  of  the  crystal- 
line graphite  deposits  of  the  United  States.  Most  de- 
posits of  amorphous  graphite  are  the  result  of  the  alter- 
ation of  coal  beds  by  the  intrusion  of  igneous  rocks. 
Amorphous  graphite  is  also  made  artificially  by  means  of 
the  electric  furnace. 

Uses  op  Graphite. 

By  far  the  most  important  use  of  graphite  is  in  the 
manufacture  of  crucibles,  and  for  this  reason  graphite  is 
a  mineral  resource  of  vital  importance  in  time  of  war, 
and  American  producers  of  flake  graphite  have  greatly 
increased  their  output.  The  makers  of  crucibles  have 
also  greatly  increased  their  production  during  the  last 
two  years.  Graphite  for  making  crucibles  must  be  of 
great  purity.  Its  content  of  graphitic  carbon  should  ex- 
ceed 85  per  cent  and  should  preferably  be  as  high  as  90 
per  cent,  and  it  must  be  practically  free  from  mica,  py- 
rite,  and  iron  oxide.  A  small  amount  of  quartz  is  not 
injurious.  Graphite  for  making  crucibles  should  also  be 
coarse  enough  for  the  interlocking  fragments  to  be  easily 
bound  together  by  the  clay  with  which  it  is  mixed.  It 
should  preferably  contain  a  large  proportion  of  flakes 
about  1  millimeter  in  diameter  and  should  all  remain  on  a 
100-mesh  sieve. 

Most  makers  of  crucibles  prefer  to  use  Ceylon  graph- 
ite mixed  with  10  to  25  per  cent  American  flake  in  part 
because  the  more  nearly  cubical  fragments  of  Ceylon 
graphite  have  a  much  smaller  surface  area  in  proportion 
to  their  volume  than  the  thin  flakes  of  the  domestic  graph- 
ite and  hence  require  proportionately  less  clay  as  a  bind- 
er. Ceylon  graphite  is  also  more  nearly  free  from  unde- 
sirable impurties  such  as  mica  and  pyrite.  It  is  possible, 
however,  to  use  domestic  flake  graphite  alone  with  good 
success  in  crucible  manufacture.  In  recent  commercial 
tests  of  crucibles  made  with  Alabama  flake  graphite  and 
domestic  clay  three  No.  80  crucibles,  tested  in  copper 
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melting,  gave  21  heats  each,  and  a  fourth  42  heats.  There 
is,  however,  no  immediate  prospect  of  a  sufficiently  in- 
creased domestic  production  to  supply  the  needs  of  cru- 
cible manufacturers,  and  graphite  must  still  be  imported 
from  Ceylon  or  Madagascar,  but  it  is  believed  that  the 
percentage  of  domestic  material  used  could  be  increased. 
The  only  American  graphite  resembling  the  Ceylon  mate- 
rial is  produced  in  small  amount  in  Montana. 

The  difficulties  encountered  since  1914  in  finding  sat- 
isfactory supplies  of  clay  have  now  been  largely  over- 
come, and  the  crucibles  made  with  domestic  clays  are  of 
much  better  grade  than  formerly.  A  part  of  the  great 
demand  for  crucibles  ha&  been  due  to  the  fact  that  cruci- 
bles made  with  domestic  clays  did  not  stand  as  many 
heats  as  those  made  with  the  Bavarian  clay  and  conse- 
quently a  larger  number  were  required  to  accomplish 
tiie  same  work.  According  to  McNaughton,*  the  results 
attained  in  the  early  attempts  to  use  domestic  clays  were 
very  unsatisfactory.  In  certain  tests  only  4  or  5  heats 
were  secured  with  crucibles  of  average  size,  as  against 
25  to  30  heats  before  the  war.  At  present  from  15  to  25 
heats  is  the  range  of  average  service.  The  cost  of  the 
domestic  clay,  however,  is  more  than  double  that  of  the 
German  clay  used  prior  to  the  war. 

Graphite  for  other  uses  does  not  require  the  same 
grade  of  material  as  for  crucibles,  and  for  most  purposes 
amorphous  graphite  can  be  used  with  as  good  effect  as 
the  crystalline  variety.  Graphite  for  foundry  facings, 
commonly  known  as  "silver  lead,"  is  of  varying  degrees 
of  purity,  according  to  the  work  required.  Ceylon  dust 
was  formerly  used  to  a  considerable  extent  for  this  work, 
but  the  present  high  prices,  due  to  the  high  freight  rates, 
have  greatly  decreased  its  use.  Next  to  crucibles,  foun- 
dry facings  probably  absorb  more  graphite  than  any 
other  single  use. 

Lubricating  graphite  must  be  of  a  high  degree  of 
purity  and  absolutely  free  from  gritty  substances,  such  as 
quartz.  As  size  of  grain  is  not  essential,  either  amor- 
phous or  crystalline  graphite  may  be  used. 

^McNauffhton,  M.,  The  emcible  situAtion:  Metal  Industry,  vol.  16,  pp.  481-482, 
1917. 
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For  pencils  either  amorphous  graphite  alone  or  a 
blend  of  amorphous  and  fine-grained  crystalline  graphite 
is  employed.  The  graphite  is  mixed  with  clay  in  varying 
proportions,  according  to  the  hardness  desired.  In  order 
that  the  product  shall  be  uniform,  very  pure  graphite  is 
required. 

For  other  uses,  such  as  fillers  for  dry  batteries,  fac- 
ings for  molds,  polish  for  explosives,  paints,  boiler  mix- 
ture, and  many  similar  requirements,  either  crystalline 
or  amorphous  graphite  may  be  used,  and  the  degree  of 
purity  essential  varies  according  to  the  nature  of  the 
use. 

Imports. 

The  following  table  shows  the  imports  of  graphite 
into  this  country  since  1913.  As  the  war  has  disarranged 
the  usual  trade  routes  and  as  the  statistics,  of  the  Bureau 
of  Foreign  and  Domestic  Commerce  necessarily  show 
only  the  country  from  which  shipments  were  made,  it  is 
necessary  to  draw  some  inferences  as  to  the  country  of 
origin.  Graphite  entered  in  the  import  sitatistics  as 
coming  from  France  is  probably  all  of  Madagascar  origin, 
and  all  graphite  imported  from  Great  Britain  has  been 
assigned  to  Ceylon.  Similarly  shipments  from  Japanese 
ports  are  assumed  to  represent  Chosen  graphite  as  the 
Japanese  production  is  of  minor  importance.  The  im- 
ports from  Canada  in  1914  and  1915  were  in  excess  of 
the  Canadian  production  for  these  years,  so  it  is  prob- 
able that  these  imports  include  a  certain  amount  of  Cey- 
lon material. 
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Domestic  Production. 

crystalline  graphite. 

The  increase  in  metal  manufacture  incident  to  the 
progress  of  the  war  has  brought  a  greatly  increased  de- 
mand for  crucible  graphite,  and  the  amount  of  graphite 
suitable  for  crucible  use,  both  domestic  and  imported, 
consumed  during  the  year  was  approximately  30,000 
short  tons,  as  against  13,500  short  tons  in  1913.  The 
domestic  production  has  responded  to  the  greater  demand 
and  during  the  last  three  years  has  shown  a  steady  in- 
crease. 

The  actual  mine  production  during  1917  has  shown  a 
notable  gain.  The  total  production,  including  stocks  on 
hand  at  the  mines,  was  approximately  14,000,000  pounds 
as  against  about  10,900,000  pounds  in  1916.  The  figures 
for  sales,  however,  which  are  used  as  the  basis  of  the  fol- 
lowing tables,  show  a  slight  decrease.  This  is  due  prin- 
cipally to  the  facts  that  owing  to  the  freight  congestion 
the  Alabama  producers  have  had  great  difficulty  in  ship- 
ping their  product  and  that  many  new  companies  have 
been  unable  to  begin  production  owing  to  delay  in  procur- 
ing the  necessary  equipment.  During  the  last  three 
months  of  1917  shipments  of  crystalline  graphite  from 
the  Alabama  field  were  only  about  25  per  cent  of  the  ca- 
pacity of  the  mills.  The  extremely  severe  winter  also 
curtailed  production,  both  in  Alabama  and  in  New  York. 
In  Pennsylvania  the  sharp  decrease  compared  with  1916 
is  due  to  the  remodeling  of  several  of  the  larger  plants. 
Many  of  the  mills  had  large  stocks  on  hand  at  the  end  of 
the  year,  but  as  the  Survey's  figures  of  production  are' 
based  on  sales,  the  amount  of  these  stocks  is  not  included 
in  the  total  for  the  year. 

Estimates  furnished  by  the  producers  of  crystalline 
graphite  show  that  out  of  the  total  sales  of  10,584,080 
pounds,  6,816,913  pounds,  valued  at  $982,336,  or  about  64 
per  cent  by  weight  and  90  per  cent  by  value  of  the  total, 
was  flake  graphite  containing  from  80  to  90  per  cent 
graphitic  carbon,  in  large  part  suitable  for  crucible  use. 
The  remainder,  3,767,167  pounds,  valued  at  $112,062,  was 
dust  or  low-grade  flake  probably  averaging  under  50  per 
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cent  graphitic  carbon.  The  proportion  of  flake  produced 
is  higher  than  in  previous  years,  owing  in  part  to  im- 
proved milling  methods,  whereby  a  larger  proportion  of 
the  graphite  was  saved  as  flake,  and  in  part  to  the  fact 
that  because  of  the  freight  embargo  during  the  later  part 
of  the  year  such  shipments  as  the  Alabama  producers 
were  able  to  make  consisted  mainly  of  the  better-grade 
material. 

As  usual,  the  greater  part  of  the  domestic  crystalline 
graphite  was  produced  in  Alabama,  New  York,  and  Penn- 
sylvania. The  production  of  these  states  was  all  of  the 
variety  known  in  the  trade  as  flake  graphite,  which  oc- 
curs as  small  flakes  forming  3  to  10  per  cent,  by  weight, 
of  crystalline  schists.  In  addition,  crystalline  graphite, 
resembling  in  a  general  way  the  Ceylon  graphite,  was 
produced  in  Montana,  and  a  small  quantity  of  flake  graph- 
ite was  mined  in  California  and  Texas.  The  quantity  of 
crystalline  graphite  in  1917  was  slightly  less  than  the 
sales  for  the  preceding  year,  but  the  value  showed  an  in- 
crease of  20  per  cent  over  1916.  The  number  of  produc- 
ers of  crystalline  graphite  was  14  in  Alabama,  1  in  Alas- 
ka, 1  in  California,  1  in  Montana,  4  in  New  York,  5  in 
Pennsylvania,  and  1  in  Texas. 

Crystalline  graphite  sold  in  the  United  States,  1916  and  1917. 


1916 

1917 

1 
> 

73    J^ 

III 

Total 

Quantity 
(pounds) 

Value 

Alabama 
New  York    . 
PfTninylvAnia         .... 

6.226.940 

• 

1.096.716 
4,609.888 

$492,407 

* 

108,877 
818.964 

4,296,288 

1.656,897 

649,788 

816,000 

1,927.862 

1,284.148 

266,162 

800.000 

6.228.096 

2.941,040 

804.946 

616.000 

$719,676 

261,648 

77,476 

other  Btfite^t 

86.800 

10,981.989 

914.748 

6.816.918 

8.767.167 

10,684.080 

1,094,898 

•Included  in  "Other  SUtes." 

tl916:  California.  Montana,  New  York,  and  Texas;   1917:  Alaska,  California, 
Montana,  and  Texas. 
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AMORPHOUS  CaiAPHITE. 

The  production  of  amorphous  graphite  during  1917 
was  8,301  tons,  valued  at  $73,481,  as  compared  with  2,622 
tons,  valued  at  $20,723  in  1916.  As  amorphous  graphite 
is  not  suitable  for  use  in  crucible  manufacture,  war  con- 
ditions have  not  increased  the  demand  for  it  to  so  marked 
a  degree  as  for  crystalline  graphite.  Moreover,  the  pro- 
duction of  flake  graphite  for  crucible  use  yields  a  large 
amount  of  dust  as  a  by-product,  and  this  dust  is  available 
for  practically  all  uses  to  which  amorphous  graphite  can 
be  put. 

The  better  grades  of  amorphous  graphite  are  import- 
ed from  Mexico  and  Chosen,  and  the  imports,  like  those 
of  crystalline  graphite,  greatly  exceed  the  domestic  pro- 
duction. Artificial  amorphous  graphite  is-  also  a  com- 
petitor of  the  natural  product. 

Amorphous  graphite  was  produced  by  6  mines  in 
1917,  as  against  5  in  1916.  The  producing  states  were 
Colorado,  Michigan,  Nevada,  and  Rhode  Island.  On  ac- 
count of  the  small  number  of  producers,  figures  show- 
ing the  production  by  states  can  not  be  published  with- 
out disclosing  individual  returns. 

ARTIFICIAL   GRAPHITE. 

Graphite  is  manufactured  chiefly  by  the  Interna- 
tional Acheson  Graphite  Co.,  which  utilizes  electric 
power  generated  at  Niagara  Falls.  The  output  has  in- 
creased greatly  in  recent  years  and  now  forms  an  im- 
portant element  in  the  country's  graphite  supply.  The 
bulk  graphite  is  made  either  from  anthracite  or  from 
petroleum  coke  and  is  utilized  mainly  in  lubricants  and 
paints  and  for  foundry  facings,  boiler-scale  preventives, 
and  battery  fillers. 

Besides  the  graphite  products  that  enter  into  com- 
petition with  natural  graphite,  there  are  a  large  number 
for  which  artificial  graphite  is  particularly  adapted. 
Chief  among  these  is  graphite  electrodes,  the  demand 
for  which  has  greatly  increased  during  the  last  three 
years  on  account  of  the  remarkable  growth  in  certain 
electrochemical  industries. 
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Markets  and  Prices. 

Domestic  flake  graphite  brought  slightly  higher 
prices  in  1917  than  in  1916.  The  prices  received  at  the 
mines  for  the  best  grades  ranged  from  12  to  18  cents  a 
pound  for  No.  1  flake,  according  to  its  grade;  from  6  to 
10  cents  a  pound  for  Nos.  2  and  3 ;  and  from  half  a  cent 
to  5  cents  a  pound  for  dust.  Flake  graphite  containing 
90  per  cent  or  more  of  graphitic  carbon  sold  for  considr 
erably  higher  prices  than  the  usual  product  containing 
85  per  cent  carbon  or  less.  Prices  reported  by  purchas- 
ers were,  in  general,  from  12  to  17  cents  a  pound  for  No. 
1  flake  and  occasionally  prices  as  high  as  20  cents  a 
pound  for  special  lots,  9  V^  to  12  cents  for  No.  2,  and  1 
cent  to  9  cents  for  lower  grades.  Ceylon  graphite  was 
hard  to  obtain  during  the  summer,  and  domestic  flake 
was  consequently  in  great  demand,  but  in  September 
large  quantities  of  Ceylon  graphite  became  available  and 
the  manufacturers  no  longer  required  the  domestic  prod- 
uct. This  new  supply,  coupled  with  the  difficulty  of  rail 
shipments,  due  to  the  freight  embargoes,  seriously  af- 
fected the  domestic  industry. 

The  prices  paid  at  the  mines  for  the  highest-grade 
domestic  graphite  have  been  as  follows :  1911  and  1912, 
6  to  7  cents  a  pound ;  1913,  6  to  8  cents ;  1914,  6I/2  to  8 
cents ;  1915,  7  to  10  cents ;  1916,  10  to  16  cents ;  1917,  12 
to  18  cents. 

Ceylon  graphite  of  the  better  grades  is  more  largely 
used  by  crucible  makers  than  domestic  flake  graphite 
and  even  in  normal  times  commands  a  higher  price. 
During  the  last  three  years  the  tremendous  increase  in 
crucible  manufacture  has  caused  a  demand  for  the  Cey- 
lon product  greatly  in  excess  of  the  available  supply 
and  the  price  has  constantly  increased.  The  sharp  in- 
crease of  price  for  all  grades  of  Ceylon  graphite  in  1916 
over  that  for  previous  years  was  due  in  part  to  the  fact 
that  a  much  larger  proportion  of  the  highest-grade  prod- 
uct was  imported.  During  1917  the  prices  of  Ceylon 
graphite  in  the  eastern  market  were  approximately  as 
follows:  Lump,  27  to  30  cents  a  pound;  chip,  19  to  24 
cents;  dust,  7  to  14  cents,  according  to  grade.  These 
prices  show  only  a  slight  increase  over  those  for  1916. 
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Madagascar  graphite  is  a  flake  graphite  similar  to 
the  crystalline  graphite  produced  in  this  country,  but 
the  flakes  are  larger  and  thicker.  The  prices  during 
1917  ranged  from  11  to  14  cents  a  pound,  or  slightly 
lower  than  those  for  domestic  graphite.  The  Mining 
Journal  (London)  since  June  9,  1917,  has  given  weekly 
quotations  for  Madagascar  graphite  based  on  80  and 
85  per  cent  carbon  with  an  allowance  of  15  francs  per 
metric  ton  per  unit  of  variation.  These  quotations 
showed  a  range  in  prices  (f.  o.  b.  Tamatave)  of  900  to 
950  francs  per  metric  ton  for  85  per  cent  material.  Dur- 
ing the  later  part  of  the  year  the  price  quoted  was  1,250 
francs  f.  o.  b.  Marseille  for  80  per  cent  material,  or 
about  10  cents  a  pound  at  prevailing  exchange  rates, 
and  900  francs  f.  o.  b.  Tamatave  for  85  per  cent,  in  each 
case  with  an  allowance  of  15  francs  per  unit  of  carbon 
variation.  The  average  value  of  material  imported  into 
this  country,  as  shown  by  the  import  figures  of  the  Bu- 
reau of  Foreign  and  Domestic  Commerce,  is  12.3  cents 
a  pound. 

The  following  table  shows  the  average  prices  of  Cey- 
lon and  Madagascar  graphite  imported  into  this  coun- 
try, as  compiled  from  the  records  of  the  Bureau  of  For- 
egin  and  Domestic  Commerce,  and  the  average  prices 
of  all  grades  of  domestic  crystalline  graphite,  including 
both  dust  and  flake,  as  reported  by  the  producers.  The 
sharp  increase  in  the  price  of  Ceylon  graphite  in  1916 
appears  to  be  due  to  the  diminished  import  of  lower- 
grade  material  as  well  as  to  enhanced  prices  for  the  bet- 
ter grades: 


Average  price  of  o^ystalline  graphite,  in  cents  a  pound,  1912-1917, 


Ceylon 

Mada- 
gascar 

Domestic 

Ceylon 

1 

Mada- 
^ascar 

Domestic 

1fl12 

4.1 
4.9 
6.6 

4.2 
6.0 
6.6 

IflIK 

6.8 
12.0 
14.6 

6.3 

7.4 

12.8 

6.9 

1Q131 

1016 

84 

1fl14 

6.6 

1fl17 

10.8 

Domestic  amorphous  graphite  brought  widely  vary- 
ing prices,  according  to  the  grade  of  the  material  mined. 
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Although  the  demand  was  generally  good,  the  prices 
do  not  appear  to  have  increased  greatly  during  the  year. 

Chosen  amorphous  graphite,  which  before  the  war 
sold  at  about  $22  a  ton,  during  1917  brought  from  $45 
to  $60  a  ton.  The  amount  available  was  not  as  large 
as  in  former  years,  and  the  Chosen  material  appears 
to  be  in  large  measure  supplanted  by  Mexican,  domes- 
tic, and  artificial  amorphous  graphite. 

In  order  to  assist  producers  in  marketing  their  prod- 
uct, the  Geological  Survey  has  prepared  a  list  of  firms 
known  to  be  purchasers  of  domestic  graphite.  This  list 
will  be  mailed  free  on  request  to  the  Director,  United 
States  Geological  Survey. 

Alabama — General  Features. 

The  Alabama  graphite  mines  in  1917  furnished  ap- 
proximately 59  per  cent  of  the  quantity  and  66  per  cent 
of  the  value  of  the  domestic  crystalline  graphite  sold — 
an  increase  of  19  per  cent  in  quantity  and  46  per  cent 
in  value  over  1916,  and  3  times  the  quantity  and  8  times 
the  value  of  Alabama's  output  in  1913.  Sales  were  re- 
ported by  14  companies  in  1917,  and  25  others  have 
begun  operations  since  the  beginning  of  1918  or  expect 
to  begin  in  the  near  future.  Work  has  been  most  active 
in  the  Ashland  district  in  Clay  County.  The  producing 
companies  number  11  in  Clay  County,  2  in  Coosa  Coun- 
ty, and  1  in  Chilton  County.  In  spite  of  the  great  in- 
crease in  the  number  of  companies  only  a  comparatively 
small  portion  of  the  graphite-bearing  area  is  yet  under 
development,  and  for  the  most  part  the  operations  are 
confined  to  localities  near  the  power  lines  of  the  Alabama 
Power  Co. 

The  embargo  on  freight  shipments  during  the  later 
part  of  1917  seriously  affected  the  Alabama  production, 
and  many  of  the  mines  were  unable  to  make  shipments 
to  the  northern  markets.  During  the  last  quarter  of 
the  year  the  production  was  only  about  25  per  cent  of 
the  maximum  capacity  of  the  mills.  The  principal  rea- 
son for  the  shortage  was  the  freight  embargo,  but  the 
shortage  of  labor  and  the  severe  winter  were  also  im- 
portant factors. 
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The  Alabama  flake  graphite  from  different  mines 
varies  greatly  in  purity,  and  lack  of  standardization 
hinders  the  full  development  of  the  deposits.  A  few 
companies  produce  a  No.  1  flake  containing  90  per  cent 
carbon,  others  maintain  an  85  per  cent  standard,  and  some 
market  flake  averaging  only  about  80  per  cent. 

The  following  analyses,  furnished  through  the  cour- 
tesy of  one  company,  shows  the  content  of  the  average 
grade  of  the  Alabama  product.  No  1  represents  samples 
from  5  tons  and  No.  2  from  3  tons  of  flake. 


Analyses  of  Alaba'ma  flake  graphite. 


Volatile  matter  — 
Carbon  (grraphitic) 

Ash 


Iron  

Sulphur 


1.08 
84.72 
14.20 


100.00 


Ash  analysis  of  sample  2, 


Percentage 

for  entire 

product 


Fe^O,  „ 
A1,0,  ^ 

SiOa 

CaO     ™ 
MgO    _- 

S     

Alkalies 


1.18 
3.26 
9.18 
Trace 

.20 
.06 
.89 

14.21 


The  ash  analysis  indicates  that  the  principal  foreign 
impurity  in  the  finished  product  is  silica,  with  a  little 
clayey  matter,  very  little  mica,  and  almost  no  pyrite. 

The  graphite  occurs  in  a  graphitic  schist  which  forms 
lenses  in  a  series  of  metamorphic  rocks  traversing  parts 
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of  Clay,  Coosa,  and  Chilton  counties.  Quartz  is  the  prin- 
cipal constituent  of  the  graphite-bearing  schist,  with  sub- 
ordinate amounts  of  pyrite,  mica  (biotite),  and  apatite. 
These  bands  of  schist  rarely  exceed  100  feet  in  thickness 
and  appear  to  be  fairly  continuous,  though  prospecting 
has  not  yet  proceeded  sufficiently  to  establish  their  con- 
tinuity over  long  distances.  The  average  graphite  con- 
tent of  the  ore  in  terms  of  graphitic  carbon  is  3  or  4  per 
cent,  though  in  some  places  analyses  show  a  carbon  con- 
tent of  5  or  6  per  cent.  In  nearly  every  deposit  the 
graphite  schist  is  intruded  by  small  stringers  of  pegma- 
titic  granite.  These  contain  only  a  little  graphite,  but  ap- 
pear to  have  caused  a  more  intense  recrystallization  of 
the  original  carbon  in  the  intruded  rock,  which  has  re* 
suited  in  a  coarsening  of  the  flake  in  the  immediate  vicin- 
ity and  possibly  in  an  actual  enrichment  in  the  graphite 
content.  The  wall  rocks  are  in  most  places  schists  that 
are  similar  in  type  to  the  graphite-bearing  schist  but  con- 
tain less  graphite  and  more  mica.  At  a  few  localities, 
however,  one  wall  consists  of  hornblende  schist,  probably 
an  altered  basic  intrusive.  No  graphite  is  found  where 
the  hornblende  schist  is  intruded  by  granite — an  evidence 
that  the  carbon  from  which  the  graphite  is  derived  is 
not  a  product  of  the  granite  intrusion.  The  graphite 
schists  commonly  crop  out  along  ridges,  and,  as  a  rule, 
the  overburden  is  very  light.  The  pyrite  of  the  deposits 
is  in  most  places  completely  oxidized  to  the  depth  of  60 
to  60  feet.  Besides  removing  this  very  objectionable  con- 
stituent of  the  ore,  weathering  has  softened  the  rock  and 
lessened  the  coherence  between  the  graphite  and  the  other 
minerals,  which  facilitates  both  mining  and  concentra- 
tion. The  unoxidized  schist  is  avoided  as  far  as  possible 
in  mining  operations,  as  it  is  hard  to  crush,  and  the  pyrite 
can  be  completely  eliminated  from  it  only  with  difficulty. 
It  would,  however,  be  perfectly  feasible  to  treat  this  "blue 
rock"  should  necessity  arise. 

The  following  recent  articles  are  of  interest  in  regard 
to  the  graphite  deposits  of  Alabama : 

Prouty,  W.  F.,  Flake  graphite  in  Alabama;  its  location,  its 
history,  and  its  value  to  the  State :  Birmingham  Age-Herald,  Janu- 
ary 28,  1917. 
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Extent  and  development  of  flake  graphite  resources  of 


Alabama:  Manufacturers'  Rec.,  April  19,  1917,  pp.  66-67. 

Pratt,  J.  H.,  Alabama  graphite  deposits:  Manufacturers'  Rec., 
March  22,  1917,  p.  58. 

Herr,  Irving,  Clay  County  graphite  district  of  Alabama:  Eng. 
and  Min.  Jour.,  vol.  103,  pp.  693-697,  April  21,  1917. 

Mining  and  Concentration. 

Mining  is  done  in  open  cuts,  and  in  common  practice 
a  30-foot  face  is  broken  down  with  a  single  charge  of 
dynamite  and  the  material  loaded  into  cars.  The  large 
blocks  are  broken  by  hand  or  by  small  charges  of  powder. 
In  loading  a  certain  proportion  of  low-grade  material  is 
discarded.  The  deposits  with  steep  dips  are,  of  course, 
at  an  advantage  over  others  in  the  costs  of  mining. 

Milling  methods  are  much  the  same  in  most  of  the 
mills  and  may  be  described  briefly.  Large  bins  have  been 
installed  in  most  of  the  newer  mills  to  allow  steady  runs 
even  in  wet  weather,  as  it  is  of  great  advantage  to  have 
the  ore  as  dry  as  possible.  The  ore  passes  to  a  jaw 
crusher,  where  it  is  broken  to  about  1-inch  size  and  next 
to  a  rotary  cylindrival  drier.  In  some  mills  rolls  are  used 
before  drying.  The  dry  ore  is  next  crushed  in  rolls  and 
screened,  the  oversize  going  back  to  the  rolls  and  the  fines 
passing  to  the  water  flotation  concentrator.  In  some 
mills  the  crushed  ore  first  passes  through  an  air  sepa- 
rator in  which  a  suction  fan  removes  the  graphite  and 
dust  and  leaves  the  coarser  sand  behind.  This  process  is 
open  to  the  objection  that  a  certain  quantity  of  coarse 
flake  is  left  behind  with  the  sands  and  some  fine  graphitic 
dust  is  inevitably  lost.  Where  a  middling  product  is 
made  it  is  returned  to  the  rolls.  In  some  of  the  newer 
mills  the  graphitic  sands  pass  from  the  drier  into  cooling 
bins,  where  they  remain  24  hours,  the  bins  being  drawn 
on  alternate  days.  The  reason  for  this  is  that  water 
flotation  has  been  found  to  act  more  effectively  on  cool 
material. 

The  principal  concentration  process  is  water  flotation. 
The  flotation  separator  is  a  rectangular  trough  5  to  9  feet 
long,  6  to  10  inches  wide,  and  12  to  18  inches  deep.  This 
trough  is  filled  with  water,  which  is  supplied  in  a  thin 
curtain  from  the  top  along  the  entire  length  of  one  side 
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and  overflows  into  a  launder  on  the  other  side.  The 
amount  of  water  is  regulated  so  that  the  flow  across  the 
trough  shall  be  as  smooth  and  free  from  ripples  as  pos- 
sible. The  graphitic  sand  is  fed  in  a  thin  stream  onto  the 
moving  water  surface.  In  a  few  mills  the  sand  is  fed  over 
a  revolving  shaft  which  distributes  the  feed  more  evenly. 
Most  of  the  sand  sinks,  and  the  graphite  flakes,  together 
with  a  little  mica  and  fine  grit,  float  off  on  the  moving 
water.  A  recent  modification  of  the  flotation  separator 
is  circular  in  form  and  about  6  feet  in  diameter,  and  in  it 
the  sand  is  fed  at  the  apex  of  a  stationary  or  revolving 
cone. 

The  launders  carry  the  concentrates  to  shaking 
screens,  on  which  they  are  freed  from  surplus  water. 
Fine  sprays  falling  on  these  screens  wash  out  a  part  of 
the  fine  grit.  In  one  mill  a  hexagonal  reel  is  used  instead 
of  the  shaking  screen.  The  concentrates  are  next  dried 
on  a  concrete  drying  floor  heated  by  steam  or  in  double- 
chambered  rotary  cylindrical  driers.  In  some  mills  the 
concentrates  then  pass  through  another  air  separator. 
This  removes  whatever  coarse  grit  has  been  floated  with 
the  graphite. 

The  finishing  process  consists  of  grinding  in  burrstone 
mills  and  screening  in  bolting  reels  or  inclined  shaking 
screens  of  the  kind  used  in  flour  mills.  The  purpose  of 
the  burr  mill  is  to  break  the  grains  of  quartz  so  that  they 
will  pass  through  the  finest  screen  with  the  dust  while  the 
No.  1  and  No.  2  flake  remains  as  oversize  from  the  differ- 
ent screens.  In  a  few  mills  electrostatic  separation  has 
been  tried  in  place  of  burr  mills  for  the  flnal  finishing, 
but  in  the  Clay  County  mills  it  has  not  proved  satisfac- 
tory. 

Three  mills  use  processes  different  from  that  outlined 
above.  The  new  mill  of  the  Alabama  Graphite  Co.  uses  a 
wet  process  for  the  preliminary  concentration.  The  ma- 
terial is  crushed  in  jaw  crushers  and  is  then  fed  with  wa- 
ter into  the  muUer  and  from  that  to  a  log  washer,  in 
which  the  sands  are  screened  toward  the  discharge  at  the 
upper  end  while  the  graphite  flakes  float  off  at  the  lower 
end.  The  dewatering  and  flnishing  process  is  the  same 
as  that  outlined  above.    The  Ceylon  Co.  uses  an  oil-flota- 
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tion  process  and  the  Flaketown  Graphite  Co.  uses  a  dry 
process  throughout* 

The  usual  Alabama  system  as  outlined  above  is  open 
to  the  following  objections: 

1.  The  recovery  is  low ;  in  most  mills  the  total  of  the 
finifliaed  product  amounts  to  about  2  per  cent  of  the  ore 
handled.  As  none  of  the  final  product  is  pure  graphite, 
this  probably  means  a  total  saving  of  not  over  60  per 
cent  of  original  graphite  content. 

2.  The  quantity  of  dust  is  too  great  in  proportion  to 
the  quantity  of  No.  1  flake  produced.  The  proportion  of 
different  products  varies  from  40  to  50  per  cent  of  No.  1 
flake,  25  to  15  per  cent  of  No.  2  flake,  and  40  to  36  per 
cent  of  dust.  Grinding  dry  in  the  muUer  or  Chile  mill  and 
the  flnal  grinding  in  the  burr  mills  probably  breaks  the 
flake  badly. 

3.  Under  the  present  system  the  ore  must  be  dried 
before  the  graphite  can  be  separated  by  water  flotation 
and  the  concentrates  must  be  dried  again  before  finish- 
ing. A  wet  concentration  process  would  eliminate  the 
preliminary  drying. 

4.  There  is  no  uniform  standard  for  No.  1  flake.  A 
few  producers  guarantee  a  90  per  cent  carbon  content 
but  the  majority  produce  No.  1  flake  carrying  about  85 
per  cent. 

5.  The  dust-filled  mills  can  not  fail  to  be  injurious  to 
the  health  of  the  workers. 

The  organization  of  the  Graphite  Association  of  Ala- 
bama (A.  B.  Conklin,  secretary,  Ashland,  Ala.)  has  been 
of  great  assistance  to  the  industry,  as  it  enables  the 
graphite  producers  of  the  State  to  take  united  action  in 
matters  affecting  the  mining  industry,  such  as  the  rail- 
road embargo.  The  association  is  preparing  to  obtain 
a  better  standardization  of  the  Alabama  flake. 

The  following  Alabama  companies  either  reported 
sales  during  1917  or  expected  to  begin  operations  during 
the  early  part  of  1918 : 
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Graphite  producers  in  Alabama. 


Chilton  County : 
Company: 
Flaketown  Graphite  Co.,  Mountain  Creek 


Location  of  plant: 
Mountain  Creek 


Clay  County: 


Acme  Graphite  Co.,  Ashland. 


Alabama  Graphite  Co.,  Ashland. 


C.  B.  Allen  Graphite  Co.,  Ashland 


American  Graphite  Co.,  Gadsden.. 

Ashland  Graphite  Co.,  Ashland 

Atlas  Graphite  Co.,  Ashland 


Axton  Noe  Graphite  Co.,  Ashland. 


Clay  County  Graphite  Co.   (Inc.),  Ashland. 


Cryvtalline  Flake  Graphite  Co.,  Birmingham 
Umpire  Graphite  Co.,   Ashland 


Griesemer  Graphite  Co.,  Ashland. 


Hood  Graves  Graphite  Co.,  Alexander  City. 

Jefferson  Graphite  Co.,  Birmingham 

May  Bros.  Graphite  Co.,  Ashland 


National  Flake  Graphite  Co.,  Ashland 
Republic  Graphite  Co.,  Ashland 


Southern    Graphite   Co.,    Ashland 


Superior  Flake  Graphite  Co.,  Ashland. 


Crucible  Flake  Graphite  Co.,  60  Broad  street.  New  York,  N.  Y.. 

Carbon  Mountain  Graphite  Co.,  Lineville 

Liberty   Graphite  Co.,   Birmingham 


Jennings  Graphite  Co.,  Lineville- 

Morris  Graphite  Co.,  Lineville. 

King  Graphite  Co.,  Lineville 


Lineville  Graphite  Co.,  Lineville ^ 

Peerless  Flake  Graphite  Co.,  Lineville. 

Eagle  Graphite  Co.,  Ashland 

Norway  Graphite  Milling  Co.,  Clairmont  Springs- 
Quenelda  Graphite  Co.,  Quenelda 


Coosa  County : 


Ceylon   Co,,   Birmingham- 


Duro  Graphite  Co.,  Sylacauga 

Graphite  Co.  of  America.  Goodwater 

Good  Water  Graphite  Co.,  Good  Water 

Parkdale  Graphite  Products  Co..  Talladega.. 


.-Ashland 
.„.Ashland 
.„.  Ashland 
„  Ashland 
...Ashland 
_.  Ashland 
.-Ashland 


.Ashland 
..Ashland 
-Ashland 
.Ashland 


Ashland 


Ashland 

Ashland 

Ashland 
Ashland 


.Ashland 
.Ashland 


Ashland 


.^.Graphite 
...Xineville 
-Xineville 
..Lineville. 
.-Lineville 
...Lineville 
.-.Lineville 
„Quenelda 
.-Quenelda 
-Quenelda 


Hollins 

Sylacauga 

.Good  Water 
.Good  Water 
Parkdale 


Future  of  the  Graphite  Industry. 


DOMESTIC. 


Even  at  the  present  war  prices  the  miners  of  this 
country  who  are  working  deposits  of  disseminated  flake 
graphite  must  depend  on  their  No.  1  and  No.  2  flake  for 
their  profit.    The  dust  and  lower-grade  flake  produced  are 
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merely  by-products  and  are  salable  only  at  a  very  low 
price.  The  object  of  the  operators  is  consequently  to  pro- 
duce as  large  a  proportion  of  flake  as  possible.  The  usual 
process  of  finishing  involves  grinding  in  burr  mills  in 
order  to  break  the  small  particles  of  quartz  and  allow 
them  to  be  separated  out  by  screening.  This  process 
necessarily  breaks  the  flake  and  increases  the  amount  of 
dust.  Developments  in  graphite  milling  practice  during 
1917  give  promise  of  a  largely  increased  production  of 
flake  of  better  grade.  Among  the  new  methods  is  oil 
flotation,  particularly  in  the  Alabama  field,  where  several 
companies  are  using  it  with  marked  success.  If  flake 
graphite  holds  its  present  prices,  profits  can  be  made  by  a 
mill  of  almost  any  type,  but  at  the  prices  that  prevailed 
in  time  of  peace  only  the  most  efficiently  managed  mills 
can  hope  to  survive.  Madagascar's  output  is  increasing 
rapidly,  and  after  the  war  domestic  producers  will  have 
to  meet  competition  from  this  island  as  well  as  from 
Ceylon.  If  Madagascar  graphite  can  in  normal  times  be 
put  on  the  London  market  at  a  cost  of  approximately  4 
cents  a  pound,*  the  price  at  New  York  would  not  be  much 
higher,  and  it  can  readily  be  seen  how  formidable  a  com- 
petition will  have  to  be  met  by  the  domestic  producers 
when  the  shipping  situation  becomes  normal  again  and 
how  essential  it  is  that  the  methods  of  mining  and  mill- 
ing should  be  brought  to  as  high  a  degree  of  efficiency  as 
possible.  The  Ceylon  graphite  is  considered  by  American 
manufacturers  to  be  better  suited  to  the  manufacture 
of  crucibles  and  will  probably  continue  to  command  a 
higher  price  than  the  domestic.  The  costs  of  mining  in 
Ceylon  have  advanced  considerably  in  recent  years,  how- 
ever, since  deep  mining  has  become  necessary,  and  it  is 
probable  that  unlike  Madagascar,  which  is  a  new  field, 
Ceylon  will  not  increase  her  production  greatly.  More- 
over, it  is  probable  that  the  greater  use  of  the  electric 
furnace  in  metallurgic  operations  will  somewhat  retard 
the  demand  for  graphite  crucibles.  The  following  table 
shows  the  notable  development  in  electric-furnace  steel 
during  the  last  few  years,  while  the  production  of  cruci- 
ble steel  has  remained  about  stationary. 

*Shelley,  J.  W.,  Graphite  in  Madaerascar:  Min.  Magr.,  vol.  14,  p.  827,  1916. 
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Steel  ingote  and  castings^  produced  in  the  United  States,  1908-1916, 

by  processes,*  in  gross  tons. 


1908- 
1909. 
1910- 
1911- 
1912- 


Crucible 


Electric 


Crucible 


Electric 


68,631 
107.856 
122.808 

97.658 
121,517 


18.762 
52.141 
29.105 
18.809 


1918. 
1914. 
1915. 
1916. 


121.226 

89.869 

118.782 

129.692 


80.180 

24.009 

69.412 

168.918 


*Am.  Iron  and  Steel  Inst.  Ann.  Kept,  for  1916.  p.  24.  New  York.  1917. 


Under  conditions  such  as  prevailed  in  the  summer  of 
1917  nearly  any  grade  of  flake  graphite  is  salable,  and 
there  are  no  definite  standards  governing  specifications. 
Consequently,  other  things  being  equal,  the  buyer  will 
prefer  the  imported  graphite,  for  which  there  are  fairly 
well  recognized  standards.  It  would  seem  advisable  for 
the  domestic  producers,  now  that  their  product  is  in  good 
demand,  either  to  adopt  standards  for  different  grades  of 
flakes,  in  order  that  when  imported  graphite  comes  on 
the  market  more  freely  they  may  be  better  able  to  meet 
the  competition,  or  so  to  regulate  their  milling  methods 
that  they  may  be  able  to  prepare  special  grades  based  on 
the  purchaser's  specifications.  It  is  probably  impossible 
to  standardize  grades  for  the  whole-  country,  owing  to 
the  different  methods  of  treatment  necessary  for  different 
types  of  ore,  but  where  conditions  are  essentially  the  same 
over  a  large  area,  as  in  the  Alabama  field,  co-operation 
among  the  producers  might  result  in  the  establishment 
of  two  or  three  standard  grades,  based  on  the  percentage 
of  graphitic  carbon  and  size  of  flake,  with  a  guaranteed 
minimum  of  silica  and  iron.  This  would  give  the  pro- 
ducers a  far  stronger  position  in  the  market  and  make 
the  crucible  manufacturers  more  ready  to  use  domestic 
flake. 

Graphite  for  other  uses,  such  as  for  lubricants,  pen- 
cils, foundry  facings,  and  paints,  will  probably  continue 
to  )je  in  good  demand,  but  unless  the  deposits  are  large 
and  cheaply  mined,  the  prices  of  the  grades  required  for 
these  uses  do  not  make  them  profitable  to  the  producer. 
Here  again  the  expected  competition  after  the  war  of  the 
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graphite  dust  from  Madagascar  and  Ceylon  and  amor- 
phous graphite  from  Mexico  and  Chosen,  as  well  as  arti- 
ficial amorphous  graphite,  will  be  difficult  to  meet.  Bet- 
ter milling  methods,  resulting  in  a  higher  graphite  con- 
tent of  the  dust  produced,  will  aid  the  situation  greatly. 
For  instance,  dust  as  ordinarily  produced  at  flake  graph- 
ite mines  carried  about  40  per  cent  carbon  and  is  sold  at 
less  than  1  cent  a  pound,  but  this  same  dust  when  refined 
to  a  degree  of  purity  suitable  for  use  as  a  filler  for  dry 
batteries  commands  many  times  this  figure. 

Perhaps  it  may  be  found  feasible  to  manufacture  many 
graphite  products  in  the  vicinity  of  the  mines.  In  this 
connection  an  article  by  Bartley  is  worthy  of  attention. 

The  large  number  of  new  companies  beginning  opera- 
tions at  the  present  time  naturally  makes  it  of  impor- 
tance to  consider  the  probable  effect  of  the  future  in- 
creased production  upon  the  market.  If  all  the  mills  in 
the  Alabama  field  are  able  to  operate  at  anything  like 
their  expected  capacity,  the  result  will  be  an  annual  pro- 
duction of  flake  graphite  of  approximately  30,000,000 
pounds,  about  15  times  the  production  of  Alabama  in 
1913,  and  nearly  equal  to  the  entire  importation  from 
Ceylon  for  that  year.  As  long  as  the  war  continues  a 
largely  increased  production  can  probably  be  absorbed 
by  crucible  makers  and  other  users  of  crystalline  graph- 
ite, but  if  the  graphite  from  Ceylon  and  Madagascar  con- 
tinues to  enter  the  market  freely,  the  price  of  domestic 
graphite  will  necessarily  be  reduced  with  the  increase  in 
production.  On  the  other  hand,  mining  conditions  in 
Alabama  are  very  favorable,  the  mining  costs  are  low, 
and  new  developments  in  concentration  and  finishing  will 
probably  result  in  a  larger  percentage  of  good  flake  in 
the  finished  product  and  a  higher  saving  of  graphite  of  all 
grades.  Costs  of  mining  and  milling  at  an  efficiently 
managed  plant  should  not  exceed  $50  a  ton  of  concen- 
trates produced,  or  about  2^4  cents  a  pound  for  the  fin- 
ished product,  and  even  with  prices  as  low  as  5  cents  a 
round  for  No.  1  flake,  3  cents  for  No.  2,  and  IV^  cents 
for  dust,  there  should  still  be  a  possibility  of  profit.  A 
recent  article  by  Prouty*  contains  an  interesting  discus- 

—  ■  ■  ■     ■  _ 

^Prouty,  W.  F.,  Extent  and  development  of  flake  graphite  resources  of  Alabama ; 
Manufacturers'  Rec..  Apr.  19.  1917,  pp.  66-67. 
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sion  of  costs  of  production  of  graphite  in  Alabama.  It  is 
of  course  idle  to  speculate  on  the  possible  duration  of 
present  conditions,  and  the  situation  may  be  summed  up 
by  saying  that  as  long  as  the  present  demand  for  cruci- 
bles in  the  manufacture  of  munitions  continues,  the  plants 
in  operation  should  all  be  able  to  make  profits,  and  even 
with  the  expected  drop  in  prices  after  the  war  the  most 
favorably  situated  and  efficiently  managed  plants  should 
continue  to  be  profitable. 

With  a  return  of  peace,  however,  operators  will  face 
an  unfavorable  condition  caused  by  a  decreased  market 
and  large  increase  in  production. 


IRON  ORE. 


Ernest  F.  Burchard. 
Eugene  A.  Smith. 


Essential  Features  of  an  Iron-Ore  Deposit. 

THE  war  in  Europe  has  greatly  stimulated  prospecting 
for  minerals  and  ores  in  the  United  States,  and  as  a 
result  of  this  prospecting  many  specimens  are  sent  to  the 
United  States  Geological  Survey  for  identification.  The 
majority  of  specimens  are  readily  identified  at  sight ;  some 
require  a  brief  visual  examination;  others  require  more 
elaborate  physical  or  chemical  tests.  The  Survey  is  not 
permitted  to  make  chemical  analyses  or  assays  of  min- 
erals or  ores  for  private  persons  or  corporations,  but  it 
is  compatible  with  the  duties  of  the  Survey  to  inspect  a 
specimen  and  to  state,  if  possible,  what  it  is ;  to  give  an 
offhand  opinion  as  to  whether  or  not  the  material  con- 
stitutes an  ore ;  and  to  recommend  or  discourage  further 
expense  in  prospecting  it  or  in  having  analyses  or  assays 
made. 

Iron  minerals  are  among  the  most  common  and  are 
abundantly  distributed,  and  naturally  many  specimens 
are  received  by  the  Geological  Survey.     It  is  therefore 
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believed  that  a  few  notes  on  these  minerals  and  on  the 
requirements  of  a  deposit  in  order  to  render  it  of  com- 
mercial importance  may  be  of  interest  to  those  making  in- 
quiries on  the  subject.  The  classes  of  iron  minerals  that 
constitute  a  source  of  iron  ore  are  oxides  and  carbonates. 
There  are  three  general  varieties  of  oxides,  viz.,  hematite, 
brown  ore,  and  magnetite.  Brief  descriptions  of  each  fol- 
low: 

Source  of  Iron. 

The  forms  in  which  iron  occurs  in  the  earth  in  com- 
bination with  other  substances  are  very  numerous.  Near- 
ly all  hard  rocks,  as  well  as  the  softer  soils,  sands,  clays, 
and  many  "mineral"  waters  contain  iron  in  some  combi- 
nation and  in  varied  proportions.  Iron  is  seldom  found 
"native" — ^that  is,  occurring  in  the  earth  in  the  form  of 
metallic  iron.  When  it  is  found  in  the  metallic  state,  as, 
for  instance,  in  meteorites  that  have  fallen  from  space 
upon  the  earth,  it  is  not  in  quantities  large  enough  to  be 
of  commercial  value.  The  combination  of  iron  with  one 
or  more  other  substances  is  called  an  iron  compound,  or 
iron  mineral,  and  where  the  iorn  compounds  are  such 
that  iron  can  easily  be  extracted  from  them  and  they 
occur  in  such  abundance  that  they  can  be  mined  profitably 
these  iron  compounds  are  called  iron  ores. 

Iron  in  combination  with  other  substances  is  regarded 
next  to  aluminum,  a  metal  contained  in  clay,  as  the  most 
abundant  metal.  Thus,  according  to  recent  calculations,* 
metallic  iron  forms  about  4.50  per  cent  of  the  rock  crust 
of  the  earth,  compared  with  7.85  per  cent  for  aluminum. 

Iron  Ore. 

There  are  four  important  types  of  ores  of  iron — red 
iron  ore,  or  hematite;  brown  ore,  or  limonite;  magnetic 
ore,  or  magnetite;  and  carbonate  ore,  or  siderite — ^al- 
though there  are  hundreds  of  minerals  in  which  iron  ^is  a 
constituent.  These  types  of  ore  may  easily  be  remem- 
bered through  their  most  common  colors,  which  are,  re- 
spectively, red,  brown,  black  and  grayish. 

•Clarke,  F.  W.,  The  data  of  geochemistry,  8d  cd. :  U.  S.  Geol.  Survey  Bull.  616» 
p.  84,  1916. 
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Hematite. 

Hematite  includes  all  varieties  of  the  anhydrous  ses- 
quioxide  (Fe203).  This  is  known  locally  as  red  hematite, 
specular  ore,  gray  ore,  fossil  ore,  oolitic  ore,  etc.  Hema- 
tite is  composed  of  two  parts  of  the  metal  iron  united 
with  three  parts  of  oxygen.  Iron  forms  70  per  cent  by 
weight  of  pure  hematite  and  oxygen  30  per  cent,  and  the 
mineral  is  known  chemically  as  the  sexquioxide  of  iron 
or  ferric  oxide.  Hematite  may  occur  as  a  rock  in  beds, 
in  veins,  or  in  masses  of  irregular  shape,  and  it  may  occur 
in  a  soft,  earthy  state,  or  as  a  loose  debris  in  the  soil, 
and  yet  in  all  these  forms  be  profitably  mined  if  the  con- 
trolling conditions  are  favorable.  Hematite  is  easily  rec- 
ognized in  the  hand  specimen  by  its  colors  (red  to  steel- 
gray  and  black)  and  the  red  mark  or  streak  it  leaves  when 
drawn  across  a  rough  surface  and  by  its  high  specific 
gravity  or  superior  weight  as  compared  with  the  weight 
of  pieces  of  ordinary  red  rock  or  red  clay  of  equal  size. 
The  old-fashioned  "keel"  or  red  chalkstone  formerly  used 
by  carpenters  for  marking  lumber  is  a  form  of  hematite. 
Finely  ground  hematite  is  used  in  the  manufacture  of  red 
paint  and  other  red  coloring  materials. 

Hematite  is  by  far  the  most  important  iron  ore.  It 
is  found  in  great  abundance  in  the  United  States  in  the 
vicinity  of  Lake  Superior  in  Minnesota,  Michigan,  and 
Wisconsin;  in  central  New  York;  in  the  Appalachian 
region  of  Alabama,  Georgia,  Tennessee,  and  Virginia ;  and 
in  eastern  Wyoming.  It  also  occurs  in  lesser  quantities 
in  Pennsylvania,  Maryland,  Kentucky,  eastern  Wiscon- 
sin, Utah,  and  California.     (E.  F.  B.) 

All  the  ore  of  this  quality  mined  in  Alabama  occurs 
in  the  Clinton  or  Red  Mountain  formation.  The  Red 
Mountain  ridges  occur  on  each  side  of  the  anticlinal  val- 
leys which  separate  the  coal  fields.  In  places  the  red  ore 
ridges  are  lacking  on  one  side,  usually  the  western,  of  the 
valleys,  being  cut  out  by  faults,  while  on  the  other  hand 
the 'ridge  may  be  duplicated  on  one  side  of  the  valley  by 
the  same  faults. 

In  most  of  the  valley  occurrences  the  moderate  dips 
of  the  ore  bed  are  on  the  eastern  side  and  there  are  also 
practically  all  of  the  ore  mines.    Murphree's  Valley  makes 
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an  exception  to  this,  the  moderate  dips  and  the  iron  mines 
being  on  the  western  side.  The  iron  ore  occurs  mainly  in 
the  central  part  of  the  formation  in  seams  or  beds  one  to 
five  in  number,  which  vary  in  thickness  from  a  few  inches 
to  thirty  feet. 

While  the  ore  seams  are  very  persistent  along  the  out- 
crop which  in  Alabama  must  be  as  much  as  50  miles,  yet 
they  vary  greatly  from  place  to  place,  being  either  too 
thin  or  too  lean  for  profitable  working  in  the  greater  part 
of  this  distance. 

The  most  important  development  of  the  Clinton  ore 
in  this  State  and  in  the  world  is  along  the  15  or  16  miles 
stretch  of  the  east  Red  Mountain  between  Birmingham 
and  Bessemer,  and  there  is  a  practically  continuous  series 
of  mines  and  strippings  for  this  entire  distance.  Much 
mining  of  this  ore  has  also  been  done  near  Gate  City, 
Village  Springs,  Attalla,  Gadsden,  Round  Mountain^ 
Gaylesville,  Fort  Payne,  Valley  Head,  etc. 

The  completion  in  October,  1912,  of  a  diamond  drill 
boring  in  Shades  Valley,  within  a  mile  of  the  base  of 
Shades  Mountain,  gives  a  definite  answer  to  the  specula- 
tions concerning  the  occurrence  of  red  ore  under  Shades 
Valley.  This  boring  shows  that  there  is  no  falling  off  in 
the  thickness  and  quality  of  the  ore  with  distance  from 
the  outcrop,  and  that  the  depth  of  the  ore  below  the  sur- 
face at  a  distance  of  more  than  2V^  miles  from  the  outcrop 
on  Red  Mountain  is  not  too  great  for  shaft  mining. 

The  importance  of  this  demonstration  of  a  vast  in- 
crease in  the  amount  of  red  ore  available  immediately  or 
in  the  near  future,  cannot  well  be  overestimated. 

In  1913  the  Gulf  States  Steel  Company  acquired  about 
1,500  acres  of  land  upon  which  the  drill  hole  above  men- 
tioned was  located.  They  have  since  sunk  a  double  track 
slope  to  the  ore.  In  time  this  is  likely  to  be  the  largest 
producing  mine  in  the  State. 

Another  drill  hole  was  put  down  in  Shades  Valley  in 
1913,  in  Section  19,  T.  19,  R.  3  W.,  but  the  record  was  not 
available  for  publication  at  the  present  time. 

The  hematite  production  in  Alabama  in  1917  was 
5,949,096  tons,  as  against  4,672,005  tons  in  1916,  an  in- 
crease of  277,091  tons  or  4.89  per  cent.    The  1917  produc- 
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tion  of  hematite  is  84.6  per  cent  of  the  total  iron  ore  pro- 
duction of  the  State,  and  8.44  per  cent  of  the  total  iron 
ore  production  of  the  United  States. 

The  average  price  of  hematite  in  Alabama  in  1916  was 
$1.52;  in  1917,  $1.61. 

Brown  Ore. 

Brown  ore  is  composed  of  iron,  oxygen,  and  water, 
and  in  a  general  way  might  be  said  to  be  hematite  com- 
bined with  water.  A  general  formula  may  be  expressed 
by  mFeoOgnHgO.  Brown  ore  may  contain  water  in  sev- 
eral proportions  so  that  the  percentage  of  iron  likewise 
varies,  but  the  latter  ranges  generally  from  52  to  66  per 
cent  in  the  pure  mineral.  Thus  brown  ore  does  not  con- 
tain quite  as  high  a  percentage  of  iron  as  hematite,  and 
therefore  it  can  not  yield  so  much  metal.  One  of  the 
most  common  brown  ore  minerals  is  known  as  limonite 
(2Fe2033H20),  and  this  contains  59.9  per  cent  of  iron, 
25.7  per  cent  of  oxygen,  and  14.4  per  cent  of  water. 
Brown  ore  occurs  in  a  large  variety  of  forms,  nearly  all 
of  which  have  in  common  a  characteristically  yellowish- 
brown  to  chocolate-brown  color  and  yield  a  brown  streak 
and  powder.  Exceptionally  certain  hydrated  sesquioxides 
of  iron  may  appear  bright  red,  and  some  may  show  black 
surfaces ;  but  these  exceptional  forms  are  generally  to  be 
found  closely  associated  with  a  mass  of  ordinary  brown 
ore,  and  familiarity  with  the  deposits  soon  dispels  any 
perplexity  regarding  the  nature  of  the  ore  on  the  part  of 
persons  mining  or  handling  it.  The  specific  gravity  of 
brown  ore  is  also  higher  tha^i  that  of  ordinary  rock. 
Brown  ore  commonly  occurs  in  irregular  masses  and 
lumps,  and  as  ore  gravel  and  sand,  embedded  in  banks  of 
clay,  sand,  and  stone  gravel.  The  ore  in  places  lies  in 
layers,  but  more  commonly  in  irregular  pockets,  sepa- 
rated by  barren  clay,  sand,  and  stone  gravel.  In  places 
the  ore  takes  the  form  of  hollow  concretions  or  "pots" 
which  may  contain  some  loose  sand  or  clay  in  the  interior 
and  also  it  appears  as  honeycombed  masses  ramifying 
through  the  inclosing  ore-bearing  ground. 

Limonite  is  used  chiefly  as  a  source  of  iron,  but  the 
brown  and  yellow  forms,  called  ocher,  are  used  for  paint 
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and  for  making  oil-cloth  and  linoleum.  A  porous  variety 
of  limonite  is  used  in  the  purification  of  illuminating  gas, 
and  also  as  a  contact  material  in  the  production  of  hydro- 
gen gas  for  inflation  of  dirigible  balloons  and  for  precipi- 
tation of  fats  from  oils.  Many  iron  compounds  are  used 
in  medicines. 

Deposits  of  brown  iron  ore  are  common  in  many  por- 
tions of  the  eastern  United  States,  particularly  in  valleys 
underlain  by  limestone.  Some  of  the  best-known  deposits 
are  in  Connecticut,  Vermont,  Pennsylvania,  Virginia, 
Tennessee,  Alabama,  northeastern  Texas,  and  in  Iowa  and 
Wisconsin  near  Mississippi  River.     (E.  F.  B.) 

This  ore,  the  second  in  importance  in  the  State,  and 
third  in  the  United  States,  furnishes  only  1.58  per  cent 
of  the  total  iron  ore  production  of  the  United  States,  and 
15.5  per  cent  of  the  iron  ore  production  of  the  State  in 
1917.  The  entire  brown  ore  production  of  the  United 
States  in  1917  was  1,973,096  long  tons  of  which  Alabama 
contributed  1,088,611  tons  or  55.2  per  cent,  and  the  State 
holds  accordingly  the  first  rank  in  this  industry. 

In  the  early  days  of  iron  making  and  up  to  the  year 
1876  this  was  the  only  ore  used  in  the  Catalan  forges, 
bloomaries,  and  charcoal  furnaces  of  the  State.  It  was 
then  demonstrated  that  good  iron  could  be  made  at  low 
cost  from  the  red  ores,  with  coke  for  the  fuel. 

In  general  the  limonites  are  considered  the  best  of 
the  ores  of  Alabama,  commanding  the  highest  prices 
and  a  ready  sale. 

The  usual  mode  of  occurrence  is  in  irregular  masses 
of  concretionary  origin  in  the  residual  clays  resulting 
from  the  decomposition  bf  limestones,  and  as  a  conse- 
quence the  mining  is  uncertain  and  expensive.  Limonite 
also  occurs  in  regularly  stratified  seams  or  beds,  and  then 
it  is  the  result  of  the  alteration  of  pyrites  or  of  carbonate 
ores.  Practically  all  of  the  brown  ore  actually  mined  is 
that  occurring  in  the  residual  clays  above  mentioned. 
Most  of  the  ore  before  going  to  the  furnace  is  washed  and 
screened,  and  this  manipulation,  together  with  the  cost 
of  mining,  makes  it  the  most  expensive  of  the  iron  ores, 
and  it  is  therefore  seldom  used  alone,  but  is  usually  mixed 
with  the  red  ore  in  proportions  determined  by  the  quality 
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of  the  iron  desired.  It  is  used  alone  in  the  charcoal  fur- 
naces and  also  in  the  coke  furnaces  when  a  particularly 
tough  pig  iron  is  wanted. 

The  limonite  deposits  are  very  numerous  and  are  dis- 
tributed over  a  broad  expanse  of  country  and  in  many 
places  are  known  to  be  very  extensive.  In  some  of  the 
deposits  the  ore  is  in  nearly  solid  mass,  in  others  it  is 
much  scattered,  and  in  consequence  the  amount  of  for- 
eign material  necessary  to  be  removed  for  every  ton  of 
ore  produced,  varies  very  much,  not  only  in  the  different 
ore  banks,  but  also  in  the  different  parts  of  the  same 
bank. 

The  deposits  occur  in  nearly  all  the  geological  forma- 
tions of  the  State,  but  in  most  of  these  the  ore  is  either 
insufficient  in  quantity  or  not  pure  enough  to  be  of  much 
commercial  value.  The  most  important  of  the  deposits, 
in  point  of  extent  and  value,  occur  overlying  the  follow- 
ing formations,  viz.,  the  Knox  Dolomite  and  the  Weisner 
Quartzite,  the  Lauderdale  Chert  of  the  Lower  Carboni- 
ferous, and  the  Lafayette.  Some  extensive  beds  of  ore  of 
inferior  quality  generally  occur  also  in  the  Tuscaloosa 
formation  of  the  Cretaceous,  and  in  the  upper  part  of  the 
Lower  Carboniferous  and  in  the  Metamorphic  rocks. 

The  limonite  or  brown  ore  production  of  Alabama  in 
1917  was  1,088,611  long  tons  as  against  1,075,896  tons  in 
1916,  an  increase  of  12,715  tons  or  1.8  per  cent. 

The  average  price  per  long  ton  of  brown  ore  marketed 
in  Alabama  in  1917  was  $3.08,  as  against  $1.97  in  1916. 
(E.  A.  S.) 

Magnetite. 

Magnetite  (Fe304)  is  a  black  ore  of  iron  which  is 
attracted  by  the  magnet.  It  contains  iron  and  oxygen 
in  the  proportion  of  3  parts  of  iron  to  4  parts  of  oxygen, 
which  by  weight  gives  72.4  per  cent  of  iron  and  27.6  per 
cent  of  oxygen.  Magnetite  thus  contains  the  highest  per- 
centage of  iron  of  the  ores  thus  far  mentioned,  and  in  fact, 
of  all  the  iron  ores.  Magnetite  usually  occurs  in  granu- 
lar form  and  in  crystals  in  veins  in  comparatively  old 
crystalline  rocks,  although  it  may  be  found  in  compara- 
tively young  volcanic  rock. 
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Magnetite  is  found  in  the  United  States  in  consider- 
able quantities  in  the  Adirondack  region  of  New  York, 
the  Highlands  of  New  Jersey,  south  Pennsylvania,  east- 
ern Wyoming,  central  Texas,  southwestern  Utah,  and 
southern  and  northern  California,  and  in  small  quantities 
in  northern  Michigan  and  in  other  states.  It  is  used 
chiefly  for  the  production  of  iron,  but  the  less  common 
variety  known  as  lodestone,  which  is  naturally  magnetic, 
is  sold  at  high  prices  for  museum  exhibits  and  for  labora- 
tory purposes.  Magnetite  is  found  in  the  form  of  sand 
along  streams  and  on  the  shores  of  lakes  or  seas  where  it 
has  been  concentrated  by  the  action  of  water.  In  this 
form  it  has  not  proved  of  much  commercial  value  as  an 
ore  of  iron.     (E.  P.  B.) 

There  has  been  no  development  of  magnetic  ore  prop- 
erly speaking,  in  Alabama.  The  gray  ore  of  Talladega 
County  which  was  mined  to  some  extent  a  few  years  ago 
is  essentially  a  hematite  though  some  of  it  is  slightly 
magnetic.  There  was  no  production  of  this  ore  in  1917. 
(E.  A.  S.) 

Siderite. 

Siderite,  or  iron  carbonate  (FeCOg),  is  composed  of 
1  part  of  iron,  1  part  of  carbon,  and  3  parts  of  oxygen 
and  thus  contains  by  weight  where  pure,  approximately 
48.3  per  cent  of  iron,  10.3  per  cent  of  carbon,  and  41.4 
per  cent  of  oxygen.  Iron  carbonate  ore  where  fresh  is 
generally  grayish  in  color,  and  occurs  in  nodules  and  in 
layers  principally  in  sedimentary  rocks  that  contain  coal 
and  lignite.  The  carbonate  rapidly  changes  to  brown  ore 
on  exposure  to  moist  air.  Siderite  is  known  locally  as 
spathic  iron  ore,  kidney  ore,  clay  ironstone,  and  black- 
band  ore.  Certain  of  these  names  are  derived  from  the 
appearance  of  the  ore  in  its  different  forms.  For  in- 
stance, a  bed  of  carbonate  ore  that  is  found  on  the  top  of 
a  coal  bed  in  eastern  Kentucky  is  striped  with  fine  black 
carbonaceous  bands. 

Iron  carbonate,  in  addition  to  being  found  in  Ken- 
tucky, is  common  in  southeastern  Ohio,  and  occurs  to  a 
small  extent  in  Pennsylvania,  Alabama,  Mississippi,  and 
Texas. 
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Impurities  in  Iron  Ore. 

Consideration  should  be  given  to  some  of  the  principal 
impurities  that  are  found  in  iron  ores,  first,  in  order  to 
appreciate  why  a  deposit  of  ore  never  yields  the  full  per- 
centage of  iron  that  the  predominant  iron  mineral  con- 
tains, and,  second,  in  order  to  show  the  relation  of  the 
ore  to  the  operation  of  the  blast  furnace.  Deposits  of 
iron  ore  are  generally  so  closely  associated  with  the  rocks 
which  inclose  them  that  they  contain  either  mixed  with 
the  deposit  or  chemically  combined  within  it  some  of  the 
other  rock-forming  minerals.  Among  the  most  common 
of  these  minerals  are  silica,  or  sand ;  lime  and  magnesia, 
derived  from  limestone  and  dolomite;  alumina,  a  clay 
mineral ;  manganese,  a  metal  resembling  iron ;  and  small 
quantities  of  sulphur  and  phosphorus.  The  presence  of 
varying  percentages  of  these  and  other  minerals  tends, 
of  course,  to  reduce  the  percentage  of  metallic  iron  that 
the  deposit  will  yield  when  mined,  and  they  must  be  re- 
moved as  far  as  possible  in  mining  and  almost  completely 
in  the  process  of  making  iron.  Therefore,  it  is  of  the  ut- 
most importance  that  the  average  chemical  composition 
of  a  deposit  of  iron  ore  be  ascertained  before  an  attempt 
is  made  to  mine  it. 

The  average  composition  may  be  termed  the  "quality" 
of  the  deposit.  The  quality  is  determined  chiefly  by  two 
men,  the  prospector  and  the  chemist.  The  prospector  digs 
trenches  and  pits  or  drills  holes  in  the  ore  and  takes  sam- 
ples of  it.  The  chemist  analyzes  these  samples  of  ore  in 
his  laboratory,  and  finds  the  percentages  of  metallic  iron, 
silica,  lime,  alumina,  manganese,  sulphur,  phosphorus, 
water,  etc.,  contained  in  average  samples  of  the  ore.  On 
the  quality  of  the  ore  depend  the  quantity  of  fluxing  stone 
and  fuel  that  must  be  used  in  the  blast  furnace  and  the 
kind  of  iron  that  can  be  produced. 

Range  in  Composition. 

Many  chemical  analyses  of  commercial  grades  of  these 
iron  ores  indicate  a  range  in  composition  given  in  the 
following  table: 
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Ravge  in  chemical  composition  of  commercial  grades  of  iron  ore. 


Hematite 
Per  cent 


Brown  ore 
Per  cent     I 


Masrnetite    [  Cariwnate 
Per  cent     i      Per  cent 


Metallic  iron 

Silica - 

Alumina 

Lime 

Mansranese.... 

Sulphur 

PfaoBphorus... 

Titanium 

Water.- 


26-66 

2-86 

0.2-9 

Trace  to  27 

Trace  to  6 

TiBce  to  1.6 

0.013-1.28 

0-0.9 

0.8-6 


86-68 

8-28 

1.4-12 

0-0.6 

0.16-6 

Trace  to  0.6 

0.04-1 


8.8-16 


48-70 

0.6-20 

0.7-4.6 

0.6-4.6 

0.07-1.6 

Trace  to  1.2 

Trace  to  1.76 

0-1.6 

0.26-0.6 


26-48 

1-28 

1-6 

0-7 

0.1-4.7 

0.01-1.8 

0.048-0.7 

0-0.04 

0-6.6 


Under  exceptional  conditions  ores  are  mined  that  con- 
tain more  or  less  of  the  common  constituents  indicated 
above,  but  local  conditions  may  determine  whether  an  ore 
that  falls  within  the  limits  shown  may  be  mined.  For 
instance,  hematite  carrying  as  little  as  20  per  cent  metallic 
iron  would  not  be  considered  of  value  as  an  ore  unless 
it  contained  enough  lime  to  flux  the  silica  and  alumina 
present.  Most  Southern  red  hematites  contain  consider- 
able quantities  of  lime  and  are  therefore  workable  where 
a  highly  siliceous  ore  carrying  no  more  metallic  iron  and 
little  lime  would  not  be  available  under  present  conditions 
of  metallurgic  practice.  At  present  ores  averaging  less 
than  25  per  cent  of  metallic  iron  are  not  charged  into  blast 
furnaces  in  any  considerable  quantities,  and  ores  as  lean 
as  this  can  not  be  used  economically  unless  they  carry 
more  than  enough  lime  to  flux  them  and  are  used  in  con- 
nection with  richer  ore.  In  using  limestone  as  a  flux  it 
would  probably  be  more  desirable  to  use  a  stone  carrying 
15  to  20  per  cent  of  ferric  oxide  (10.5  to  14  per  cent  me- 
tallic iron)  than  one  containing  only  3  to  5  per  cent  ferric 
oxide,  on  account  of  the  higher  iron  yield  of  the  former. 
Nevertheless,  the  more  ferruginous  limestone  would  not 
commercially  be  classed  as  an  ore ;  yet  a  bed  carrying  35.5 
per  cent  ferric  oxide  (25  per  cent  metallic  iron),  although 
in  itself  not  quite  rich  enough  might  be  conceded  to  be 
an  "ore."  There  are  other  exceptions  to  be  noted  in  this 
table.  Some  deposits  of  nontitaniferous  magnetite  can 
be  so  treated  by  means  of 'crushing  and  electromagnetic 
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separation  that,  although  they  may  contain  as  little  as 
25  per  cent  metallic  iron,  they  will  yield  a  high  grade  con- 
centrate. Such  ores  may  be  used  to  advantage,  especially 
where  they  can  be  concentrated  along  with  richer  grades. 
Considerable  phosphorus  is  present  in  the  mineral  apatite 
associated  with  Adirondack  magnetite ;  and  this  and  silica 
are  largely  eliminated  by  electromagnetic  concentration. 
The  possibilities  of  various  methods  of  concentration  or 
beneficiation  must  therefore  be  taken  into  consideration 
in  appraising  an  ore,  and  this  involves  consideration  of 
the  physical  as  well  as  the  chemical  character  of  the  ore. 
The  content  of  water  is  a  widely  variable  item.  Some  ores 
contain  much  absorbed  water,  which  can  be  driven  off  by 
drying.  Hematite  is  found  in  all  stages  of  hydration,  and 
thus  may  contain  water  up  to  the  point  where  it  should 
really  be  classed  as  a  brown  ore.  Hydrated  ores  are  thus 
concentrated  by  heating  to  drive  off  the  chemically  com- 
bined water.  Carbonate  ores  are  calcined  to  drive  off 
both  carbon  dioxide  and  water.  Some  iron  oxides  are 
subjected  to  a  partial  reduction  and  are  thus  rendered 
magnetic,  and  the  separation  of  nonmetallic  impurities  is 
thereby  greatly  facilitated.  One  brown-ore  deposit  that 
averages  in  the  raw  state  not  more  than  30  per  cent  of 
metallic  iron  is  thus  through  a  complicated  process  of 
beneficjation  rendered  of  commercial  value.  The  ques- 
tion of  beneficiation  is  therefore  becoming  increasingly 
important;  and  there  must  also  be  taken  into  considera- 
tion the  proximity  to  transportation,  and  to  blast  fur- 
naces, to  water-power  sites  for  possible  electric  reduction, 
as  well  as  the  prevailing  conditions  of  the  market.  The 
laws  of  supply  and  demand  that  prevail  in  1917  make 
available  lower  grades  of  ore  than  would  be  considered 
desirable  in  times  when  low  prices  for  iron  and  steel  are 
current.  The  question  of  quantity  available  is  also  of  im- 
portance, for  iron  ore  is  so  bulky  a  product,  is  relatively 
so  low  in  value  even  at  the  best,  and  involves  so  large  an 
expenditure  for  equipment  for  mining  on  a  satisfactory 
scale  that  any  deposit  should  contain  several  years'  sup- 
ply to  be  worthy  of  development. 

To  summarize,  then,  the  ore  should  occur  in  a  deposit 
containing  several  hundred  thousand  tons  of  merchant- 
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able  grades,  susceptible  of  economical  mining  and  con- 
venient to  transportation  and  markets,  if  its  development 
is  to  be  seriously  considered.    (E.  F.  B.) 

Details  of  Iron  Ore  Production  In  Alabama, 

1916-1917. 

The  following  tables  show  details  concerning  the  pro- 
duction of  iron  ore  in  the  State,  together  with  the  rank 
of  the  State  in  mined  and  marketed  iron  ore  in  1916  and 
1917: 


Ore  mined  in  Alabama^  1916-1917,  by  varieties,  with  percentage  of 

increase  in  1917  in  long  tons. 


Percentage 

of  total  U. 

S.  Piodae'ii. 


YEAR 


Hematite 


Bxvwn  ore 


Total 
Quantity 


1916    

1917  -. _„. 

Increase  — 
Percentage 


5,672,005 

5,949.096 

277,091 

4.89 


1,076,896 

1,088,611 

12,716 

1.8 


6,747,901 

7,087,707 

289,806 

4.29 


8.99 
9.87 


Iron  ore  shipped  from  Alabama  mines,  1916—1917. 


YEAR 


Quantity 
(Gross  tons) 


Value 


1916     

1917  

Increase   ^.. 
PercentaRe 


6,801.889 

7,101.686 

299,747 

4.4 


$10,848,281 

18.049,586 

2,206,804 

20.8 


Average  price  per  gross  ton  of  iron  ore  shipped  from  mines  in  Ala- 
bama and  the  United  States,  1916-1917. 


HEMATITE 

BROWN    ORE 

1916 

1917 

1916 

1917 

Alabama 

Un<tpd   H^t^9 

i 
$1.62 

2.82 

$1.61 
3.12 

$1.97 
2.08 

$8.08 
2.96 

General  average,  1916,  $2.84;  1917,  $8.16. 
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Rank  of  the  first  five  states  in  mined  and  marketed  production  of 

iron  ore  in  1916  and  1917, 


1916 


M 
(3 


STATE 


MINED 


^ 


s 


SI 


^1 


a 


A 


MARKETED 


SI 

ore 


A 


n 


IS 

> 


if 

Si 

04    3 


1 

2 
8 

4 
6 


Minnesota 
Michigan 
Alabama    _ 
New   York 
Wisconsin 


44,686,422 

18.071.016 

6.747.901 

1.842.607 

1.804.618 


60.81 

24.04 

8.99 

1.78 

1.72 


46.869.261 

18.996.797 

6.801.889 

1.464.917 

1.629.469 


68.91 

24.27 

8.61 

1.88 

1.96 


$106,628,784 

49,064,840 

10,848,281 

6,671.429 

8.644,642 


68.62 

26.97 

6.96 

8.06 

2.00 


1917 


1 
2 
8 
4 
5 


Minnesota 
Michiffan 
Alabama    . 
New  York 
Wisconsin 


44,696,282 

17,868.601 

7.087.707 

1.804.817 

1,202,286 


68.4 

28.4 

9.4 

1.7 

1.67 


44,962.127 

17,712,916 

7.101.686 

1.866.011 

1.179.709 


69.6 
28.4 

9.4 

1.79 

1.66 


$142,901,148 

62.888.624 

18.049.686 

7,881.888 

8.918,487 


60.0 
26.4 
6.48 
8.07 
1.64 


Principal  Iron  Ore  Mines. 

In  1916  there  were  452  iron  ore  mines  active  in  the 
United  States,  and  212  mines  in  1917  produced  more  than 
50,000  gross  tons  of  iron  ore  each,  compared  with  222 
mines  in  1916.  Of  these  212  mines,  11  produced  more 
than  1,000,000  tons  of  iron  ore  each  in  1917,  1  less  than  in 
1916.  First  place  in  1917  was  held  by  the  Hull-Rust 
mine  at  Hibbing,  Minn.;  second  place  by  Red  Mountain 
group  near  Bessemer,  Ala.  The  production  of  the  Ala- 
bama mines  producing  more  than  50,000  gross  tons  each 
in  1917  is  given  below  in  tabular  form. 
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Iron  ore  mines  of  AUtbama  that  produced  more  than  50,000  long 

tons  each  in  1917. 


Name  of  Mine 


Nearest  Town 


Variety  of  Ore 


Quantity 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 

16 

17 


Red  Mountain  Group 

Woodward.  Nos.  1.  2  and  8 

SonflTo 

SpauldinK 


Raimund,  No.  1 — 
Steinman 


Attolla- 


Greely 

Hanunond. 
Ironaton 


Vancy 

Raimund,  No.  2. 

Tannefaill 

Friedman 


HouBton. 


Wilson :  Hyde  and  Hurst. 
Champion 


Bessemer. 
Lipscomb. 
Songo 


Birmingham.. 

Bessemer 

Steinman 

AtUlla 


Greely 

Hammond. 


Ironaton. 


Ru8seUvill< 
Bessemer. 


Goethite. 


Woodstock. 
Rickey 


Russellville. 
Oneonta 


Hematite  — 
Hematite  _ 
Hematite  _ 
Hematite  _ 
Hematite  _ 
Hematite  _ 
Hematite  _ 
Brown  Ore- 
Hematite  — 
Brown  Ore. 
Brown  Ore. 
Hematite  _. 
Brown  Ore- 
Brown  Ore- 
Hematite  — 
Brown  Ore- 
Brown    Ore. 


2,965,022 

877,637 

288.362 

218,968 

201,666 

169,842 

128,029 

119,070 

114.713 

84.771 

78.698 

68.620 

68,786 

61,706 

67,161 

64,029 

61.906 


Beneficiated  Iron  Ore. 

Statistics  of  beneficiated  iron  ore  have  been  gathered 
by  the  Survey  for  the  years  beginning  with  1914  and, 
although  complete  returns  were  not  at  first  received  from 
every  producer  who  subjects  his  ore  to  any  form  of  bene- 
ficiation,  the  responses  to  the  special  inquiries  have  been, 
on  the  whole,  satisfactory  and  interesting  and  have  shown 
continued  improvement. 

The  following  processes  were- reported  as  employed  to 
improve  the  quality  of  the  ore  at  various  mines :  Crush- 
ing and  screening,  drying  by  direct  heat  and  by  steam, 
hand  picking  on  tables  and  on  belts,  washing  by  means  of 
hydraulic  jets  and  logs,  jigging,  electromagnetic  cobbing, 
other  concentration  and  separation,  calcining,  nodulizing, 
and  desulphurization  by  sintering.  Some  of  the  opera- 
tions combined  two  or  more  of  these  processes.  Iron  ores 
were  reported  as  beneficiated  at  94  mines  in  16  states  in 
1917  and  at  83  mines  in  14  states  in  1916. 

In  Alabama  the  ore  treated  was  principally  brown 
ore,  and  the  usual  processes  to  which  it  was  subjected 
were  log  washing,  screening,  and  picking  belt.    A  total 
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of  1,159,624  gross  tons  of  beneficiated  ore,  valued  at  $3,- 
324,715,  was  marketed  from  19  mines  in  Alabama  in 
1917,  compared  with  996,344  tons,  valued  at  $1,969,706, 
from  12  mines  in  1916.  Of  this  quantity  242,742  tons 
were  hematite  run  over  a  picking  belt. 


PIG  IRON. 


Production,  Shipments,  and  Value,  By  States. 

THE  bureau  of  statistics  of  the  American  Iron  and 
Steel  Institute  reports  the  production  in  1917  of  all 
kinds  of  pig  iron,  including  such  ferroalloys  as  spiegelei- 
sen,  ferromanganese,  ferrosilicon,  and  ferrophosphorus, 
produced  in  blast  furnaces  as  well  as  some  that  were  elec- 
trically produced,  as  amounting  to  38,621,216  gross  tons, 
compared  with  39,434,797  tons  produced  in  1916,  a  de- 
crease of  813,581  tons,  or  about  2  per  cent. 


Pig  iron,  including  some  ferroalloys^  mannfactured  in  the  United 
States  in  1916  and  1917,  in  gross  tons.* 


1916 


1917 


PennsylvanU  

Ohio     

niinois  

Alabama  

Indiana   

Michi^ran    


New  York    

New  Jersey 

Wisconsin  

Minnesota  


West  Virflinia 

Georgia   

Kentucky    


16.606,284 
8.602.895 
8.922.512 
2.762.885 

I 

i  2.221.708 

I 

5  2,352,585 

I 

5     811.825 

1 

Y    554.590 

J 


15.639.728 
8.518.608 
3.456,916 
2.968,705 

2.657.508 

2.417.627 

788.541 

561.951 


Virginia    

Missouri    

lowaf     

Colorado   

Washington 
California  » 
Maryland    _ 
Tennessee  _ 


Connecticut 

Massachusetts   


1916 


899.886 


I 

y     437.683 


I 


501.452 
366.874 

5,719 


89.434.797 


1917 


520.811 


468.742 


422.212 
869.951 

10.627 

38.621.216 


^Bureau  of  statistics  of  the  American  Iron  and  Steel  Institute. 
fFerrosiUeon  produced  in  electric  furnace  for  first  time  in  1916. 
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Average  Prices. 

The  average  price  per  gross  ton  of  all  kinds  of  pig 
iron,  by  states,  from  1912  to  1917,  given  in  the  following 
table  is  based  on  reports  of  the  manufacturers  to  the  Sur- 
vey. These  figures  represent  the  approximate  prices 
f .  o.  b.  at  the  blast  furnaces  and  do  not  include  the  prices 
of  ferroalloys. 

The  general  average  prices  for  1916  and  1917  appear 
low  for  such  active  years  in  the  iron  industry.  At  the 
close  of  1916  market  prices  of  pig  iron  were  between  45 
and  68  per  cent  higher  than  at  the  beginning  of  the  year, 
but  this  increase  was  confined  almost  entirely  to  the  last 
two  or  three  months  of  the  year,  so  that  the  aver- 
age increase  in  price  was  only  28  per  cent  as  com- 
pared with  1915.  In  1917,  however,  the  course  of  prices 
was  very  different,  for  at  the  beginning  and  end  of  the 
year  prices  were  more  nearly  the  same  with  the  high 
levels  at  the  middle  of  the  year.  The  curve  of  mar- 
kept  price  of  basic  iron  at  Valley  furnaces  reflects  this 
unusual  condition.  The  general  average  prices  for  all 
grades  of  pig  iron  at  the  furnaces,  •  exclusive  of  ferro- 
alloys, for  the  year  1917  was  $27.29,  as  compared  with 
$16.96  in  1916,  an  increase  of  $10.33  a  ton,  or  nearly  61 
per  cent.  The  states  in  which  the  average  selling  price 
of  pig  iron  was  more  than  $30  a  ton  were  Connecticut, 
Georgia,  Massachusetts,  Missouri,  New  Jersey,  and  Wash- 
ington. 


4~MS 
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Average  price  per  gross  ton  of  pig  iron  in  the  United  States, 

1912  to  1917. 


STATE 


1912 


191S 


1914 


f 
1916       1916 


1917 


Alabama  

Illinois    

Kentoeky   _ 
Michiiran    _ 
New  Jeney 
New  York   . 
Ohio     


Pennsylvania 

Tennessee 

Virginia 

Wisconsin    

Other  stalest 


110.76 
16.26 
15.74 
14.80 

14.22 
13.07 
14.60 
12.29 
18.27 
14.83 
14.07 


$12.08 
15.83 
16.09 

14.69 

• 

15.85 
15.02 
15.86 
18.22 
18.96 
15.13 
15.50 


810.52 
13.59 
12.24 

18.78 

m 

14.26 
18.46 
18.78 
12.05 
12.58 
18.86 
18.55 


$10.24 
18.98 
18.44 

18.68 

• 

14.02 
12.96 
18.69 
12.09 
12.88 
18.20 
12.96 


$14.59 
17.57 
17.97 
17.51 

17.70 
15.75 
17.95 
15.18 
16.06 
17.77 
16.08 


$21.64 
26.84 
28.78 
29.98 
85.26 
22.98 
27.80 
29.87 
26.26 
27.98 
27.89 
24.25 


Avermge  for  United  States. 


18.98 


15.08 


18.42 


18.21 


16.96 


27.29 


•Included  in  "Other  States." 

tl911 :  California,  Colorado,  Connecticut,  Georgia,  Indiana,  Maryland,  Massachu- 
setts, MinnesoU,  Missouri,  New  Jersey,  and  West  Virginia;  1912  and  1918:  Cali- 
fornia, Cok>rado,  Connecticut,  Indiana.  Maryland.  Massachusetts,  Minnesota,  Mis- 
souri, New  Jersey,  and  West  Virginia ;  1914 :  California.  Colorado.  Connecticut, 
Indiana,  Maryland,  Massachusetts,  Minnesota,  Mississippi,  Missouri,  New  Jersey, 
and  West  Virginia :  1915 :  Colorado,  Connecticut,  Indiana,  Maryland.  Massachu- 
setts, Minnesota,  Missouri,  New  Jersey,  and  West  Virginia;  1916:  California,  Col- 
orado, Connecticut,  Indiana,  Maryland,  Massachusetts,  Minnesota.  Missouri,  New 
Jersey,  and  West  Virginia:  1917:  Colorado,  Connecticut,  Georgia,  Indiana,  Mary- 
land, Massachusetts,  Minnesota,  Missouri,  Washington,  and  West  Virginia. 


Blast  Furnaces. 


The  number  of  furnaces  in  blast  on  June  30  and  De- 
cember 31  and  the  total  number  of  stacks  recorded  for 
the  years  1916  and  1917,  not  including  any  electric  reduc- 
tion furnaces,  as  published  by  the  bureau  of  statistics  of 
the  American  Iron  and  Steel  Institute,  are  as  follows: 
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Blast  furnaces  in  the  United  States,  1916  and  1917, 


STATE 


Pennsylvania 

Ohio 

lUinoia  

Alabama  

New  York    — 

Virffinia 

Tennessee  — 

Colorado 

Missouri    

Oregon    

Washington  . 
California  ^ 
Maryland  — 
New  Jersey   . 

Wisconsin  

Minnesota  

Indiana  

Michigan    


West  Virginia 

Kentucky    

Georgia  

Texas  


Mississippi   

Connecticut    _ 
Massachusetts 


Dec.  81,  1917 


182 

67 

28 

81 

20 

9 

12 

4 

1 

0 


0 
4 
1 
6 
8 

10 
12 
4 
4 
0 
0 
0 
0 

1 


127 

80 

167 

186 

122 

41 

66 

12 

77 

72 

64 

16 

24 

0 

24 

22 

18 

7 

29 

18 

47 

84 

84 

18 

18 

9 

27 

21 

21 

4 

9 

18 

22 

12 

16 

4 

11 

7 

18 

12 

10 

6 

8 

8 

6 

4 

8 

8 

2 

0 

2 

2 

2 

0 

0 

1 

1 

0 

0 

1 

0 
0 

0 

1 

1 
1 

0 

0 

0 

4 

1 

6 

4 

2 

8 

1 

4 

6 

4 

6 

0 

5 

8 

8 

6 

6 

8 

8 

0 

8 

8 

8 

0 

10 

0 

10 

12 

18 

1 

12 

2 

14 

12 

12 

2 

4 

0 

4 

4 

8 

1 

4 

2 

6 

4 

4 

8 

0 

4 

4 

0 

1 

8 

0 

2 

2 

0 

0 

2 

0 

1 

1 

0 

0 

1 

1 

2 

8 

2 

2 

1 

1 

1 

2 

1 

1 

1 

163 

79 

26 

47 

26 

19 

16 

6 

2 

1 

1 

1 

6 

6 

8 

8 

14 
14 
4 
7 
4 
2 
1 
S 
2 


844 


838 


116 


448 


867 


840 


117 


467 
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LIME. 


DURING  the  year  1917  there  was  a  decrease  in  the  pro- 
duction of  lime  in  Alabama,  as  compared  with  the 
production  of  the  preceding  year.  The  total  product  of 
10  plants  in  1917  was  66,744  short  tons,  a  decrease  from 
1916  of  780  tons,  or  1.2  per  cent. 

The  value  of  the  product  was  $383,211,  an  increase  of 
$70,680  or  22.6  per  cent. 

The  most  important  use  of  the  lime  produced  was 
for  building  purposes,  60.5  per  cent  of  the  product  is 
definitely  so  credited  in  the  returns  while  the  greater 
part  of  the  lime  sold  to  dealers  and  most  of  the  hydrated 
lime  go  to  building  purposes.  Other  chief  uses  of  lime 
are  in  chemical  works,  paper  mills,  sugar  factories,  agri- 
culture, tanneries,  slag  cement,  etc. 

Shelby  County,  as  heretofore,  was  the  largest  pro- 
ducer in  1916,  being  credited  with  52,809  tons  or  78.21 
per  cent  of  the  total.  The  other  producing  counties  in  the 
order  of  their  importance  are  Blount  and  Jackson. 

The  following  tables  give  some  additional  data  on  the 
lime  production  in  Alabama  in  1916  and  1917. 

For  a  full  account  of  the  lime  industry  in  the  United 
States,  those  interested  are  referred  to  the  article  on 
Lime,  by  G.  F.  Loughlin,  in  "Mineral  Resources-  of  the 
United  States,  1917." 


Lime  bui'ned  and  sold  iJi  Alabama  in  1916  and  1917. 


YEAR 

Rank  of  state 
by  quantity 

Quantity 
(short  tons) 

0) 

3 

5 

Rank  of  state 
by  value 

Averasre  price 
per  ton 

Number  of 
plants  in 
operation 

1916  .-. -.   

1917  ...- 

Incr'se  or  decrease 
Percentage    

16 
16 

67,524 
66,744 

—  780 

—  1.2 

$312,531 

383,211 

+     70,680 

+         22.6 

23 

17 

$4.63 

B.74 

+       1.11 

+       24.0 

9 
10 
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Liime  sold  in  Alabama  in  1916  and  1917,  by  uses. 


9 

> 


> 

< 


1916 

Buildins:   lime   

Chemical   works   .~... 

Paper  mills   - 

Sofirar   factories    ~. ~... . 

Agriculture .^ — 

Dealers,  uses  not  specified 

Other  uses,  and  undistributed. 

Total 


1917 


BuildiniT    lime   .. 
Chemical  works 

Paper   mills 

Sugar  factories 

Tanneries    

Agriculture 


Dealers,  uses  not  specified. 


Other  uses  and  undistributed. 


7,744 
70S 

t 

t 

692 

60,007 

8,478 


67.624 


Total. 


Percentage  of  increase  or  decrease  in  1917. 

Hydrated  lime  (included  in  total),  1916 

Hydrated  lime  (included  in  total).  1917 


Increase  or  decrease  of  hydrated  lime  in  1917 

Percentage  of   increase   or   decrease   of   hydrated 
lime    in    1917 


$88,069 
2,671 
t 

t 
2,246 
248,682 
81,068 


$812,631 


$6.21 
8.70 
4.14 
6.41 
4.64 
8.68 
4.96 


$4.64 


Lime  consumed  in  Alabama  in  1917, 


LIME,  1917 

Consumption  of  Lime 
per  capita  (short  tons) 

Consumed 

Shipped  out 
of  Stato 
(short  tons) 

Shippd  into 
State 
(short  tons) 

1916 

1917 

Produced 
(short  tons) 

Quicklime 
(short  tons) 

Hydrated  lime 
(short  tons) 

Population  in 
1917  (estimated 

66.744 

20,026 

2,896 

47,426 

8,608 

0.01 

0.01 

2,363,989 
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Number  of  lime  kilns  in  Alabama  using  various  kinds  of  fuel  in 

1916  nvd  1917. 


Coal 

Wood 

Oil 

1      s 

iilv. 

• 

t 

& 

B 

i 

00 

Coal  and 
Wood 

Coal  and 
Coke 

Total 

loia 

7 

4 

6 
1 

1 

1 

2« 
12 

SS 

1017 

1 

17 

m 

1 

Kilns. 

By  W.  E.  Emley. 

The  accompanying  table  contains  evidence  of  a  cer- 
tain amount  of  confusion  in  the  common  usage  of  the 
names  applied  to  different  types  of  limekilns.  It  was 
thought  advisable  to  include  kilns  called  "shaft/'  ''verti- 
cal/' "continuous/'  or  "gas"  in  the  column  headed  "flame 
or  patent  kilns/'  assuming  these  all  to  be  different  names 
for  the  same  thing.  It  is  possible  that  this  assumption 
may  be  incorrect. 

In  order  to  avoid  such  confusion  in  the  future,  and 
for  the  broader  purpose  of  establishing  a  system  of  no- 
menclature within  the  industry,  the  following  definitions 
of  the  different  types  of  kilns  are  suggested : 

A  "field"  kiln  is  distinguished  from  all  other  types  by 
being  intermittent  in  its  operation.  Firing  is  continued 
until  the  contents  of  the  kiln  are  calcined,  when  the  kiln 
is  entirely  emptied.  Under  some  conditions  it  may  be 
demolished  and  rebuilt  after  each  burn.  A  "continuous" 
kiln  is  a  kiln  of  any  type  other  than  a  field  kiln. 

A  "pot"  kiln  is  a  vertical  shaft  kiln  which  is  continu- 
ous in  its  operation.  Its  peculiar  characteristic  is  that 
the  fuel  and  stone  are  charged  into  the  kiln  in  alternate 
layers. 

A  "flame"  kiln  is  a  vertical  kiln  which  is  continuous  in 
its  operation.  Its  name  is  derived  from  the  fact  that  only 
the  flame  of  the  fuel  and  not  the  fuel  itself  comes  into 
contact  with  the  stone  or  lime.  This  type  is  sometimes 
known  as  a  "patent"  kiln,  but  the  term  "flame"  is  to  be 
preferred  as  more  significant. 
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A  "rotary"  kiln  reeds  no  description. 

The  term  "gas  kiln"  is  to  be  avoided  in  this  connec- 
tion because  it  indicates  the  kind  of  fuel  rather  than  the 
type  of  kiln. 

Capacity  and  kind  of  lime  kilns  used  in  Alabama  in  1917, 


Capacity 
(short  tons 
per  day) 

Cu 

1 

Field  and 
Unspecified 

s 

317 

9- 

14 

28 

MICA. 


By  Waldemar  T.  Schaller. 


Introduction. 

MICA  is  used  in  the  form  of  sheet  mica,  splittings,  and 
ground  mica.  The  uncut  sheet  of  smallest  prac- 
ticable size,  known  as  punch  mica,  should  yield  a  disk  or 
washer  at  least  IV^  inches  in  diameter  if  the  mica  is 
stained  and  114  inches  in  diameter  if  the  mica  is  clear. 
The  smallest  "plate  sheet"  should  yield  a  rectangle  at  least 
IV^  by  2  inches.  Sheet  mica  is  used  in  various  sizes, 
chiefly  for  insulation  in  electric  appliances,  for  glazing 
the  fronts  of  stoves,  for  lamp  chimneys  and  shades,  and 
for  phonograph  diaphragms.  Both  domestic  and  foreign 
mica  are  used  for  these  purposes.  For  certain  high-po- 
tential electric  appliances  only  a  high-grade  mica  free 
from  inclusions,  cracks,  pin  holes,  or  other  defects,  can 
be  used. 

Splittings  or  films  are  very  thin  sheets  of  mica,  about 
a  thousandth  of  an  inch  thick.  These  are  manufactured 
into  built-up  mica  boards,  such  as  micanite,  micabeston, 
micabond,  and  micadamite.  No  appreciable  quantity  of 
splittings  or  films  of  domestic  mica  is  sold,  practically 
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the  entire  supply  of  splittings  consumed  in  the  manufac- 
ture of  mica  board  being  imported.  This  built-up  mica 
board  is  largely  used  in  electric  insulation. 

Ground  mica  finds  its  chief  applications  in  the  manu- 
facture of  patent  roofing,  in  the  annealing  of  steel,  in  lub- 
rication, and  in  decoration.  These  and  other  uses  are  de- 
scribed in  detail  below.  Although  some  ground  mica 
is  imported,  the  bulk  of  such  mica  consumed,  about 
96  per  cent,  is  of  domestic  origin.  Mica  has  been  esti- 
mated to  constitute  about  4  per  cent  of  all  igneous  rocks, 
and  as  no  special  property  is  required  of  mica  suitable 
for  grinding,  it  is  evident  that  any  desired  quantity  of 
ground  mica  can  be  produced  in  this  country. 

The  requirements  for  sheet  mica  to  be  used  in  the  in- 
dustries are  very  particular,  and  only  a  very  small  per- 
centage of  the  total  mica  extracted  can  finally  be  utilized 
as  sheet.  The  specifications  for  mica  to  be  used  in  high- 
potential  appliances,  such  as  are  used  in  wireless  appara- 
tus and  in  airplanes  and  automobile  trucks,  are  very  rigid. 

Owing  to  the  restrictions  imposed  on  the  importation 
of  mica  the  question  has  arisen  whether  the  entire  de- 
mand of  the  country  can  be  supplied  by  the  domestic  pro- 
duction. This  question  can  not  be  definitely  answered  at 
present,  but  there  seem  to  be  grave  doubts  as  to  the  do- 
mestic output  being  sufficiently  increased. 

The  sheet  mica  imported  from  India  has  been  largely 
used  in  many  industries  in  this  country  and  has  been  gen- 
erally found  to  give  very  satisfactory  results.  Much  of 
the  domestic  mica  produced  is  said  to  be  unfit  for  many  of 
the  purposes  to  which  Indian  mica  is  applied.  An  in- 
quiry as  to  the  possibility  of  domestic  mica  replacing  im- 
ported Indian  mica  must  have  reference  to  the  quality  of 
the  domestic  mica  and  the  quantity  of  suitable  material 
which  can  be  produced.  Several  large  users  have  stated 
that  this  country  contains  deposits  of  mica  which  is  fully 
as  good  as  the  Indian  mica. 

For  the  18-year  period  1900-1917  the  proportion  of 
the  consumption  of  sheet  mica  (including  splittings)  rep- 
resented by  domestic  productiojn  has  averaged  about 
38.5  per  cent,  with  extreme  variations  of  14  per  cent  in 
1902  and  64  per  cent  in  1908.    The  average  for  1900-1913 
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was  38  per  cent.  For  the  years  1903-1907,  1909,  and 
1912-1917  the  percentages  lay  between  30  and  50.  For 
the  war  years  the  percentages  have  shown  very  little 
change,  being  41  for  1914,  40  for  1915,  40  for  1916,  and 
42  for  1917.  In  other  words,  there  has  been  very  little 
change  in  the  ratio  of  domestic  production  to  consumption 
of  sheet  mica  since  1913.  This  ratio  shows  a  dezrease, 
however,  as  compared  with  the  years  immediately  preced- 
ing 1914,  except  1912,  for  the  percentages  were  44  for 
1913,  33  for  1912,  59  for  1911,  56  for  1910,  49  for  1909, 
and  64  for  1908.  For  the  years  1900  to  1907  the  per- 
centage was  lower  than  38  each  year. 

Production. 

The  domestic  production  in  1917  came  from  eight 
states,  which,  grouped  in  the  order  of  quantity  of  sheet 
mica  produced,  are  North  Carolina,  New  Hampshire,  Vir- 
ginia, South  Dakota,  Georgia,  Alabama,  Idaho,  and  Colo- 
rado. As  in  previous  years.  North  Carolina  led  all  other 
states  both  in  quantity  and  in  value  of  mica  produced. 


Percentage  of  production  of  mica  in  1917,  by  States. 


STATE 


Quantity 


Sheet 


Scrap 


Value 


North  Carolina  . 
New  Hampshire 
Virginia    


South  Dakota 

CSeorffia   

Alabama   


Idaho  and  Colorado. 


48 

89 

6 

8 


100 


67 

20 

8 

6 


100 


70 

28 

8 

1 

8 


100 


The  annual  production  of  mica  in  Alabama  for  the 
years  1912-1917  is  shown  in  the  following  table.  Where 
less  than  three  producers  reported  returns,  the  figures  are 
omitted,  so  that  no  individual  production  is  disclosed.  For 
several  years,  therefore,  the  figures  of  production  can 
not  be  given. 
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Prices. 


At't'ftiU'^'   Vru'f  p^f  p*n/nfl  jMii/i  in  the  Sonth  for  raugh-t rimmed 
tihfi'i  rrii/'/i  of  ifhod  ^t'^nlUy,  nplit  at'd  sorted  to  c%'.t  the 

niztfu  tn/lic^iUd^  19JS-1917, 
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1914 


$0,036 

$0.08 

.12 

.10 

.80 

.26 

.70 

.66 

MR 

1.00 

1.8r> 

1.20 

1.70 

1.60 

2.26 

2.00 

8.00 

2.70 

4.00 

3.60 

6.00 

6.40 

1915 


I 


191C 


1917 


I 

$0.04 

$0.06 

$0,065 

^0 

.SO 

.40 

.40 

.56 

.70 

.70 

.90 

1.10 

1.00 

1.86 

1.55 

1.26 

1.70 

1.85 

1.60 

1.05 

2.16 

2.10 

2.86 

8.10 

2.80 

8.60 

8.80 

8.60 

6.00 

4.70 

6.20 

7.60 

7.60 
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Average  prices  paid  in  the  South  pef  pound  for  rough-trimviei 

sheet  mica,  split  and  sorted  to  cut  the  sizes  and  qualities 

indicated^  December,  1917-January,  19 IS, 


SIZE   (IN  INCHES) 


« 

In 

-Si  c 

%$ 

>k 

il 

|i 

OQ    o 

IS"? 


Punch  

IVj    by   2. 

2   by  2 

2   by   8 

8   by  8 

by  4 

by  6 


8 
8 

4   by   6 
6  by   8 


$0.07 

$0.06 

.46 

.86 

.80 

.66 

1.26 

1.00 

1.60 

1.40 

1.90 

1.60 

2.26 

1.90 

8.26 

2.60 

6.00 

8.76 

$0.06 

.20 

.86 

.66 

.90 

1.20 

1.40 

1.76 

2.26 


Uses. 

The  different  uses  to  which  mica  is  put  depend  on  its 
form — ^whether  in  sheets  or  in  powder.  Sheet  mica  is 
used  in  the  electrical  industry,  for  £:lazing,  and  to  some 
extent  for  other  purposes.  Ground  mica  is  used  chiefly 
in  the  decorative  trades,  for  annealing,  for  lubrication, 
and  in  patent  roofing. 

Sheet  mi^a  finds  its  greatest  use  in  the  electrical  in- 
dustry, where  an  insulating,  noninflammable  material  is 
necessary.  It  is  used  in  sheets  and  as  washers  and  disks 
in  dynamo-electric  machinery,  electric-light  sockets,  spark 
plugs,  insulators,  guards  in  rheostats,  fuse  boxes,  and 
telephones.  Flexible  cloth  and  tape,  covered  with  mica, 
find  varied  uses  in  electrical  apparatus.  Sheet  mica  is 
used  for  glazing  the  fronts  of  stoves,  for  furnace  sight 
holes,  for  screens  in  front  of  highly  heated  material,  for 
optical  lanterns  as  a  retarder  of  heat  waves,  and  for 
making  lamp  chimneys  and  lamp  shades.  It  is  also  used 
in  spectacles  (amber-colored  phlogopite*  would  seem  to 
be  the  ideal  material  for  goggles  in  oxy-actelylene  weld- 


*Thin  sheets  of  phlogopite,  if  of  suitable  clearness  and  color,  afford  very  irreat 
relief  to  the  eyea  in  ^rlarinsr  sunliffht  and  seem  to  make  objects  more  clearly  visible. 
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ing) ,  motor  goggles,  sajid  blasting,  sight  holes  of  divers' 
helmets  and  smoke  helmets,  compass  cards,  automobile 
shields,  phonograph  diaphragms,  in  windows  where  glass 
would  be  broken  by  heavy  shocks  or  by  vibrations  as  in 
the  conning  towers  of  warships  and  of  submarines,  and 
in  lantern  transparencies. 

A  peculiar  silvery  mica  is  used  in  India  for  inlay  work. 
In  India  also  pictures  and  portraits  in  large  numbers  are 
painted  on  sheets  of  mica. 

Sheet  mica  has  come  to  be  of  importance  as  a  war 
mineral  through  its  use  as  insulator  in  electric  apparatus, 
especially  in  condensers,  magnetos,  and  spark  plugs ;  also 
as  windows  in  masks  worn  for  defense  against  asphyxiat- 
ing gases,  and  for  other  uses  where  a  transimrent,  non- 
inflammable,  nonshattering  material  is  necessary,  as  in 
automobile  goggles  and  as  coverings  for  wounds. 

Ground  mica  is  used  for  decoration  in  wall  paper,  to 
which  it  gives  luster  and  brightness;  in  fancy  paints, 
ornamental  tiles,  concrete,  rubber  goods,  pipe  and  boiler 
coverings,  insulating  compounds,  fire-proof  paints  and 
coverings,  patent  roofing  material,  molded  mica  (ground 
mica  mixed  with  shellac),  and  calico  printing;  as  absorb- 
ent for  nitroglycerin  in  the  manufacture  of  "mica  pow- 
der ;"  in  annealing  steel ;  to  a  large  extent  as  a  lubricant 
for  wooden  bearings,  or,  mixed  with  oil,  as  a  lubricant 
for  wooden  bearings,  or,  mixed  with  oil,  as  a  lubricant  for 
metal  bearings ;  in  the  manufacture  of  automobile  treads 
on  new  tires,  as  well  as  in  repair  stock ;  and  as  a  filler  for 
various  other  products.  Tar  and  other  roofing  papers 
are  coated  with  coarsely  ground  mica  to  prevent  sticking 
when  they  are  rolled  for  shipment.  A  possible  value  of 
ground  mica  as  a  chemical  source  of  potash  salts  has 
been  suggested,  especially  its  direct  application  to  the  soil 
as  a  fertilizer. 

A  recently  patented  insulating  material,!  claimed  to  be 
hard  and  almost  incombustible,  is  composed  of  14  per 
cent  sifted  mica,  52  per  cent  pulverized  asbestos,  20  per 
cent  mineral  caoutchouc,  10  per  cent  rubber  solution,  3 
per  cent  sulphur,  and  1  per  cent  resin.  The  material  can 
be  molded  and  wrought  and  can  be  used  as  a  substitute 

tJour.  Indust.  Enj?.  Chemistry,  vol.  10,  p.  814,  1918. 
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for  porcelain,  marble,  slate,  and  vulcanized  substances. 

In  India  ground  mica  is  used  for  processional  orna- 
ments, such  as  lamps,  pottery,  curtains,  cloth,  and  tinsel 
decorations  on  fans,  and  in  buildings,  especially  in  tem- 
ples and  palaces.  Large  quantities  have  also  been  em- 
ployed for  medicinal  uses — an  application  which  has  not 
extended  beyond  its  country  of  origin. 

Several  trade  names  have  been  given  to  the  mica  p.n/d- 
ucts  described  below. 

Micalite  is  applied  by  Eugene  Munsell  &  Co.,  68 
Church  Street,  New  York,  N.  Y.,  to  the  mica  used  in  mica 
chimneys,  candle  shade  protectors,  and  canopies. 

Micanite  is  a  term  applied  by  the  Mica  Insulator  Co., 
of  Schenectady,  N.  Y.,  to  a  manufactured  mica  board  or 
plate,  built  up  by  successive  layers  from  many  small  thin 
films  of  mica,  which,  after  being  dipped  into  and  cement- 
ed with  shellac,  are  then  subjected  to  pressure  under  heat 
to  dry  out  the  shellac.  These  large  sheets  are  then  milled 
to  the  requisite  thickness  and  made  suitable  for  many 
electrical  purposes. 

Micabeston,  which  is  similar  to  micanite,  is  manufac- 
tured by  the  American  Mica  Co.,  of  Newton  Lower  Falls, 
Mass.  Several  varieties  are  made,  one  of  which  becomes 
flexible  when  heated  and  rigid  when  cold,  and  is  used  for 
insulation  in  field  coils,  transformers,  armatures,  etc., 
where  high  heat  is  not  generated,  another  variety  remains 
rigid  under  a  high  heat  and  is  used  in  commutators  of 
generators  and  motors. 

Micabond,  made  by  the  Chicago  Mica  Co.,  of  Valpa- 
raiso, Ind.,  is  also  similar  and  is  made  in  varying  quali- 
ties with  different  properties,  depending  on  its  use. 

Micadamite,  manufactured  by  Mierowsky  Bros.,  106- 
108  Broadway,  Jersey  City,  N.  J.,  is  similar  built-up  mica- 
plate,  manufactured  into  rings,  tubes,  segments,  and  many 
other  forms  of  insulation. 

These  manufactured  mica  sheets  use  a  number  of  dif- 
ferent substances  as  binders  in  addition  to  shellac,  chie  ^- 
ly  paper  of  various  grades  (Japan  tissue,  manila,-ropc, 
fish),  muslin  cloth,  rubber,  and  gutta  percha. 

Silberglimmer  (silvery  mica)  is  muscovite  which  has 
been  heated  to  a  sufficiently  high  temperature  to  make  i  t 
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softer  and  opaque  and  silvery  in  appearance.  It  is  also 
known  as  annealed  mica  and  finds  a  use  in  certain  parts 
of  electric  apparatus. 

Rimco  is  mica  ground  by  a  nonmetallic  process  by  the 
Richmond  Mica  Co.,  Richmond,  Va.,  for  use  as  a  tire 
powder.  It  is  also  used  by  manufacturers  of  oils  and 
lubricating  greases. 

Micamima,  prepared  by  the  Crawford  Mica  Co.,  of 
Crawford,  Nebr.,  is  a  coarsely  ground  mica  used  in  the 
manufacture  of  concrete  facing  material;  mixed  with 
other  minerals  it  is  used  to  give  the  effect  of  natural  rock, 
and  it  may  be  used  for  different  decorative  purposes. 

Micolith,  or  micholithic,  prepared  by  the  Texas  Mica 
Co.,  of  Pecos,  Tex.,  is  another  similar  product  used  to 
give  the  effect  of  natural  rock  to  concrete  facings. 

Tungash,  as  the  Denver  Mining  &  Manufacturing  Co., 
of  Denver,  Colo.,  calls  its  product,  is  a  bronze-colored, 
metallic-looking  material  of  value  for  decoration.  The 
crude  biotite  mica,  altered  and  hydrated,  has  a  dull  green- 
ish-black appearance  when  mined.  On  being  heated  it 
expands  to  a  light  product,  which  has  a  rich  golden-bronze 
color  and  a  decidedly  metallic  luster. 

Clinomica  is  the  name  given  by  the  America  Mica  Co., 
52  Broadway,  New  York,  to  its  ground  clinochlore,  a 
micaceous  mineral  of  the  chlorite  group.  Clinomica  pos- 
sesses essentially  the  qualities  of  ground  mica  and  is  used 
as  a  dusting  material  in  the  rubber  and  composition-roof- 
ing industries,  for  paints,  cements,  lubricants,  molded 
electric  insulation,  and  as  a  filler  for  various  products. 


MINERAL  WATERS. 


By  Arthur  J.  Ellis. 


Character  of  Statistics. 

THE  statistics  given  in  this  report  have  been  compiled 
from  individual  reports  furnished  by  the  owners  or 
operators  of  springs  and  include,  so  far  as  can  be  ascer- 
tained, only  natural  waters  that  are  bottled  and  sold  in 
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their  natural  state  or  only  slightly  altered  from  their  nat- 
ural state.  Natural  still  waters  that  have  been  artificially 
carbonated,  natural  carbonated  waters  that  have  lost  part 
of  their  carbon  dioxide,  and  waters  from  which  iron  has 
been  removed  are  included ;  but  artificial  waters  and  nat- 
ural waters  that  have  been  flavored,  concentrated,  forti- 
fied, diluted,  or  otherwise  essentially  modified  in  chemical 
character  are  excluded  if  available  information  indicates 
such  treatment.  Water  given  away  or  consumed  at  spring 
resorts,  which  constitutes  a  large  part  of  the  annual  pro- 
duction, is  excluded.  Waters  sold  at  flat  or  meter  rates, 
delivered  to  consumers  through  pipes,  or  otherwise  obvi- 
ously municipal  supplies  or  adjuncts  to  them  are  exclud- 
ed. This  is  the  nearest  practicable  conformity  with  the 
commonly  accepted  definition  of  natural  mineral  water. 
No  distinction  is  made  between  mineral  water  flowing  or 
pumped  from  a  natural  spring  and  that  flowing  or  pump- 
ed from  a  dug,  bored,  driven,  or  drilled  well.  Many  of 
the  best-known  mineral  waters  in  the  United  States  come 
not  from  natural  springs  but  from  wells. 

Distinction  for  statistical  purposes  between  table  and 
medicinal  waters  is  entirely  arbitrary.  Most  table  waters 
are  clear,  sparkling,  and  without  distinct  mineral  taste  or 
odor ;  many  medicinal  waters  are  highly  mineralized  and 
have  distinct  mineral  taste  and  odor.  Yet  some  table  wa- 
ters are  more  strongly  mineralized  than  some  medicinal 
waters,  and  many  medicinal  waters  contain  less  mineral 
matter  than  certain  city  supplies.  The  basis  here  used 
for  distinguishing  medicinal  from  table  waters  is  the 
report  regarding  the  spring,  and  this  distinction  is  based 
in  turn  on  the  operator's  knowledge  that  some  of  his  cus- 
tomers buy  the  water  to  use  regularly  on  their  tables  and 
others  buy  it  for  an  aid  during  illness.  A  few  strongly 
mineralized  waters  are  not  sold  as  table  waters,  and  a  few 
widely  sold  table  waters  are  not  used  medicinally,  but 
many  waters  are  sold  for  both  uses,  though  the  reported 
sales  of  several  medicinal  waters  have  distinctly  decreased 
in  the  last  few  years. 
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Mineral  Water  Trade  in  Alabama,  1917. 

Returns  from  Alabama  indicate  that  the  mineral-wa- 
ter trade  in  1917  was  about  46  per  cent  less  than  it  was 
in  1916.  The  sales  amounted  to  56»270  gallons,  and  the 
value  of  the  output  wr«s  $5,509,  the  average  price  per  gal- 
lon decreasing  from  12  cents  to  10  cents.  There  was  a 
considerable  decrease  in  the  value  of  the  output  of  table 
waters,  from  $6,195  to  $2,072.  Two  springs  which  were 
active  in  1916  reported  no  sales  for  1917 ;  one  which  was 
active  in  1916  was  not  heard  from,  and  another,  from 
which  no  report  was  received,  was  estimated.  Three  min- 
eral-water bathing  establishments  and  5  resorts,  accom- 
modating about  600  guests,  were  maintained.  The  quan- 
tity of  mineral  water  used  in  the  manufacture  of  soft 
drinks  decreased  from  13,500  gallons  to  1,227  gallons. 

The  following  13  springs  reported  sales: 

Bladon  Springs,  Bladon  Springrs,  Choctaw  County. 
Blount  Springs,  Blount  Springs,  Choctaw  County. 
Cooks  Springs,  Cooks  Springs,  St.  Clair  County. 
Dixie  Springs,  Dixie  Springs,  Walker  County. 
Gordon  Mineral  Springs,  Canoe,  Escambia  County. 
Healing  Springs,  Healing  Springs,  Washington  County. 
Livingston  Mineral  Well,  Livingston,  Sumter  County. 
Luverne  Mineral  Spring,  Luverne,  Crenshaw  County. 
McCary  Mineral  Well,  near  Birmingham,  Jefferson  County. 
Matchless    Mineral   Water   Well,   east   of   Greenville,    Butler 
County. 

Purity  Spring,  Spring  Hill,  Mobile  County. 
Shocco  Springs,  Talladega,  Talladega  County. 
White  Sulphur  Wells,  near  Jackson,  Clarke  County. 

The  following  tables  add  some  details  to  the  general 
statements  above  given: 


Mineral  waters  sold  in  Alabama  in  1916  and  1917, 


a 

1 

Value  of 
table  watezB 

s 

YEAR 

Commerc 
Springs 

Quantity 
(gallone) 

Average 
per  gallo 
(cents) 

Value  of 
medicina 
waten 

13 

3 

1916 

16 

108,944 

12 

5,979 

6.196 

12.174 

1917 

18 

66,270 

10 

8,487 

2,072 

6,609 
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Comparative  production  of  mineral  waters  ' 

1916  and  1917. 

in  Alabama  in 

TEAR 

Coinin«r- 

cUl 
Sprinffs 

Quantity 

sold 
(saKons) 

Value  of 
product 

loie 

16 
18 

—  8 

—  18.7 

108,944 
66,270 

—  47,674 

—  46.8 

$12,174 

1917                  -- 

6,609 

DfMTrmff^ 

—        6,665 

Pf^rmtikirff  of  diH^nMU^ 

—      64.7 

A  comparison  of  American  and  European  mineral  wa- 
ters, by  Alfred  A.  Chambers,  is  given  in  "Mineral  Re- 
sources of  the  United  States,  Part  II,  pages  500-5C8." 
A  discussion  of  the  waters  of  Alabama,  may  be  found  in  a 
report  of  the  Geological  Survey  of  Alabama,  "Under- 
ground Waters  of  Alabama,"  by  Eugene  A.  Smith,  State 
Geologist,  1907. 


PYRITES. 


Qualities  and  Uses. 

THE  term  pyrites  is  the  indefinite  general  trade  name 
for  any  of  the  iron  sulphide  minerals,  such  as  pyrite, 
marcasite,  and  pyrrhotite.  Pyrite  and  marcasite  when 
pure  have  identical  chemical  composition,  namely,  about 
53  per  cent  sulphur  and  47  per  cent  iron,  but  differ  from 
each  other  in  mode  of  crystallization.  Pyrite  forms  cubi- 
cal crystals,  whereas  marcasite  forms  tabular  crystals. 
Pyrrhotite  when  pure  contains  about  40  per  cent  sulphur 
and  60  per  cent  iron,  it  is  somewhat  softer,  tarnishes  more 
readily  than  either  pyrite  or  marcasite,  and  is  magnetic, 
whereas  the  other  minerals  are  not. 

Pyrites  is  used  mainly  for  the  manufacture  of  sul- 
phuric acid,  and  more  than  1,250,000  long  tons  is  con- 
sumed each  year  for  this  purpose.  Pyrites,  as  commer- 
cially used,  is  generally  referred  to  one  of  two  classes, 
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lump  or  fines.  The  lump  ore,  as  its  name  implies,  con- 
sists of  pieces  more  than  half  an  inch  in  diameter,  with  a 
certain  allowable  proportion  of  smaller  particles,  and  is 
used  in  the  condition  in  which  it  comes  from  the  mine 
with  little  more  than  a  preliminary  crushing  and  sorting 
according  to  size.  The  fines  consist  of  smaller  particles 
and  generally  have  been  obtained  by  crushing  the  ore  so 
small  that  the  pyrites  can  be  separated  from  worthless 
gangue  by  some  mechanical  process.  They  are  also  de- 
rived from  ore  that  has  disintegrated  as  a  result  of  leach- 
ing. Owing  to  the  different  methods  of  treating  these 
two  kinds  of  pyrites  for  the  extraction  of  their  sulphur, 
they  can  not  be  used  interchangeably.  The  lump  ore  com- 
mands somewhat  higher  prices  than  the  fines,  but,  of 
course,  it  is  more  difficult  to  obtain  a  lump  ore  with  as 
high  a  sulphur  content  as  that  of  fines.  As  a  result,  only 
a  few  mines  or  parts  of  a  mine  can  furnish  lump  ore  and 
maintain  a  sufficient  sulphur  content,  whereas  suitable 
fines  may  be  obtained  even  from  deposits  in  which  the 
pyrites  is  sparsely  disseminated. 

No  definite  lower  limit  can  be  placed  on  the  proportion 
of  sulphur  that  a  pyritic  ore  must  contain  to  be  of  com- 
mercial grade.  In  practice,  however,  material  containing 
more  than  40  per  cent  of  sulphur  is  specified,  and  prac- 
tically none  of  the  acid  companies  use  material  that  car- 
ries less  than  35  per  cent  of  sulphur. 

Several  elements  or  substances  by  no  means  rare  in 
pyritic  ores  are  objectionable  as  material  to  be  used  in 
the  manufacture  of  sulphuric  acid  and  decrease  the  value 
of  the  ore  in  which  they  occur,  or  they  can  be  used  only 
by  means  of  special  treatment. 

Certain  elements,  arsenic  and  antimony  for  instance, 
are  poisonous  and  have  a  bad  effect  on  the  resulting  acid, 
but  some  of  the  large  fertilizer  plants  do  not  reject  an 
ore  containing  less  than  1  per  cent  of  arsenic.  These  ele- 
ments are  also  injurious  from  a  manufacturing  stand- 
point if  the  pyrites  is  used  in  plants  making  acid  by  the 
contact  process,  as  they  attack  the  platinum  and  cause  it 
to  lose  its  efficiency.  According  to  Wilson,*  pyrites  carry- 

^Wilson,  A.  W.  G.,  Pyrites  in  Canada:  Canada  Dept.  Mines,  Mines  Branch.  Pub. 
167,  p.  22.  iei2. 
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ing  more  than  8  per  cent  of  copper  can  not  be  profitably 
employed  in  the  manufacture  of  sulphuric  acid.  Carbon- 
aceous material,  such  as  the  coal  adhering  to  the  pyrites 
or  "coal  brasses,"  is  apparently  heavily  penalized  by  acid 
manufacturers  because  it  yields  acid  of  a  dark  color. 
This  effect,  however,  should  not  prevent  pyrites  contain- 
ing some  material  of  this  sort  being  used  in  making  some 
low-grade  acids  for  the  manufacture  of  fertilizers  and 
similar  materials.  On  the  other  hand,  however,  most  of 
the  pyrites  derived  from  the  coal  beds  is  marcasite,  which 
decomposes  readily,  sometimes  ignites  through  spontan- 
eous combustion,  or  oxidizes  to  sulphuric  acid,  and  is 
therefore  a  dangerous  or  expensive  substance  to  leave  in 
storage  dumps. 

Condition  of  the  Industry. 

The  pyrites  industry  throughout  1917  showed  an  un- 
settled condition  due  largely  to  uncertainty  as  to  whether 
importation  of  foreign  pyrites  would  be  continued.  At 
times  the  impression  would  be  prevalent  that  further  im- 
ports of  pjnrites  would  be  stopped  and  there  would  follow 
a  feverish  interest  in  finding  possible  sources  of  domestic 
ore.  Before  much  progress  had  been  made  in  this  search, 
however,  a  contrary  rumor  would  be  circulated  and  activ- 
ities would  decrease  or  actually  stop.  These  conditions 
alternated  in  their  hold  on  the  minds  of  those  who  might 
have  been  willing  to  undertake  the  rather  expensive  and 
time-consuming  operation  of  developing  mines  capable  of 
supplying  the  sulphuric-acid  industry  with  pyrites.  Be- 
cause of  this  uncertainty  some  of  the  former  users  of  im- 
ported pyrites  decided  to  replace  it  with  sulphur  and  thus 
reduce  the  quantity  of  imported  ore  required.  This  sub- 
stitution required  little  change  in  technology  in  many  of 
the  plants  and  it  was  adopted  by  many  manufacturers. 
By  the  last  part  of  the  year,  however,  it  became  evident 
that  more  domestic  pyrites  was  necessary,  and  conse- 
quently several  mines  were  opened.  It  takes  time,  how- 
ever, to  bring  a  pyrites  mine  to  the  producing  stage,  so 
that  this  activity  had  but  little  effect  on  the  output  of 
pyrites  in  1917,  but  it  will  probably  have  a  considerable 
effect  on  the  output  in  1918. 
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The  shortage  of  pyrites  was  made  evident  by  the  high 
price  that  was  paid  for  it  and  the  difficulty  of  obtaining^ 
considerable  quantities  even  at  prices  three  times  those 
paid  in  1916.  The  quotations  given  for  pyrites  in  the 
technical  press  in  1917  range  all  the  way  from  20  to  35 
cents  a  unit  for  the  sulphur  content.  On  the  assumption 
that  the  pyrites  carried  45  per  cent  sulphur,  the  latter 
price  would  bring  a  return  of  $15.75  a  ton  for  the  pyrites. 
The  usual  pre-war  price  of  prites  was  less  than  $4  a  ton,, 
and  according  to  the  statistics  published  by  the  Geologi- 
cal Survey  the  average  price  per  ton  even  in  1916  was 
$4.64. 

Pyrites  produced  in  United  States  in  1917, 


Quantity, 
(long  tons 


Value 


California 
Georgria    _ 

Illinois 

Ohio  


115,817 
28.242 
24,696 
18,218 


$888,601 

166,660 

89,998 

29,667 


Quantity 
(Ions  tons 


Value 


Virgrinia    

other  states* 


170,882 
116,407 


462.662 


$1,878,048 
498.776 

2,486,48& 


'Includes  Alabama,  Indiana,  Kentucky,  Missouri,  New  York,  Pennsylvania,  South 
Dakota,  Tennessee,  and  Wisconsin. 


Production  in  Alabama. 

In  1917  there  were  three  producing  pyrites  mines  in 
Alabama — ^those  of  the  National  Pyrites  &  Copper  Co.> 
the  Southern  Sulphur  Ore  Co.,  and  the  L.  M.  Mining  As- 
sociation. All  three  of  these  mines  are  in  the  east-cen- 
tral part  of  the  State,  in  Clay  County,  near  Pyriton.  De- 
posits in  this  region  have  been  known  for  some  time,  but 
the  mines  were  reopened  during  1917,  and  by  the  end  of 
the  year  the  first  two  were  producing  a  considerable  quan- 
tity of  pyrite. 

The  deposit  at  the  National  Pyrites  &  Coppehr  Co.'s 
mine,  formerly  owned  by  the  Alabama  Sulphur  Ore  & 
Copper  Co.,  is  in  schist  and  consists  of  irregular  lenses, 
some  of  them  300  feet  long  and  35  feet  thick.  The  de- 
posit has  been  opened  by  an  incline  of  about  30"  slope  for 
a  distance  of  450  feet,  and  the  average  grade  of  ore 
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shipped  is  reported  to  carry  about  40  per  cent  sulphur. 
Both  lump  and  fines  are  shipped.  The  ore  also  carries 
about  1  per  cent  copper. 

The  conditions  at  the  property  of  the  Southern  Sul- 
phur Ore  Co.'s  mine  are  essentially  the  same  as  at  the 
National  Pyrites  &  Sulphur  Co.'s  mine,  and  both  lump 
and  fines,  containing  about  40  per  cent  of  sulphur,  are 
shipped. 

The  L.  M.  Mining  Association  has  leased  the  old  Mat- 
tison  mine,  about  2  miles  from  Pyriton.  The  ore  body  is 
reported  to  have  an  average  thickness  near  the  surface  of 
about  8  feet,  but  this  decreases  in  depth  so  that  at  the 
bottom  of  the  shaft,  which  is  135  feet  deep,  it  is  only  about 
2  feet  thick.  The  ore  is  reported  to  have  an  average  con- 
tent of  42  per  cent  of  sulphur  and  more  than  2  per  cent 
of  copper. 

All  three  of  these  mines  report  great  difficulty  in  get- 
ting an  adequate  supply  of  suitable  labor.  It  is  estimated 
that  possibly  during  1918  they  may  have  a  combined  pro- 
duction of  25,0 CO  tons. 

The  general  belt  in  which  the  ore  bodies  described  oc- 
cur extends  for  a  considerable  distance  beyond  the  area 
prospected  and  seems  to  be  worth  further  investigation. 
In  Coosa  County,  on  Hatchet  Creek  near  Bull  Gap,  and 
at  the  old  McGhee  gold  mine,  some  pyritic  ore  has  been 
mined  in  the  past,  and  probably  a  small  quantity  could 
be  quickly  obtained  if  required  and  possibly  a  consider- 
able output  if  systematic  exploration  and  development 
were  undertaken.  According  to  the  State  geologist  of 
Alabama,  however,  the  pyrites  at  the  Hatchet  Creek  lo- 
cality is  in  irregular  concretionary  masses  and  conse- 
quently is  probably  of  rather  small  extent. 

A  large  deposit  of  what  appears  to  be  bedded  limon- 
ite  derived  from  pyrites  is  reported  in  Shinbone  Valley, 
10  to  15  miles  northeast  of  Pyritoxi.  This  appears  to  be 
a  gossan  and  if  so  it  is  worth  testing  with  the  drill,  as 
the  indications  point  to  a  considerable  deposit  of  pyrites 
beneath  it.  W.  S.  Harper,  of  Wedowee,  Ala.,  owns  some 
of  the  properties  on  which  this  deposit  occurs.  Near 
Stonehill,  in  Cleburne  County,  in  the  vicinity  of  the 
Woods  copper  mine,  are  two  deposits  of  pyrrhotite  and 
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pyrite.  The  ore  is  in  general  similar  to  that  in  the  Duck- 
town  district,  Tenn.,  and  the  deposit  at  one  of  the  locali- 
ties is  said  to  have  been  traced  more  or  less  continuously 
for  a  distance  of  1,200  feet.  An  analysis  of  the  ore  is  re- 
ported to  have  shown  a  content  of  slightly  more  than  30 
per  cent  of  sulphur. 

Numerous  reports  have  been  received  of  indications 
of  pyrites  all  the  way  from  Chilton  County  west  of  Coosa 
River  northeastward  to  the  Georgia-Alabama  State  line, 
but  details  concerning  promising  localities  are  not  at  hand. 
Some  pyrites  has  been  reported  near  Gold  Branch,  in 
Coosa  County,  also  along  the  eastern  flanks  of  Talladega 
Mountain,  at  the  old  Hog  Mountain  gold  mine,  where  a 
vein  of  pyrites  10  to  15  feet  thick  has  been  reported.  H. 
D.  McCaskey,  of  the  United  States  Geological  Survey,  also 
noted  an  apparent  gossan  at  least  30  feet  wide  and  pos- 
sibly 50  feet  wide  on  the  south  flank  of  Horseblock  Moun- 
tain near  the  Chulafinnee-Abel  road.  This  type  of  mate- 
rial trends  about  east  and  west  and  outcrops  of  it  or  of 
similar  deposits  have  been  recognized  for  a  distance  of 
about  2  miles.  The  eastern  outcrop  has  been  prospected 
for  copper  in  the  past  but  without  success. 


SILICA. 


SILICA  was  produced  by  one  firm  operating  at  Trede- 
gar, Calhoun  County,  Alabama,  in  1917.  The  mate- 
rial quarried  is  a  soft  siliceous  residue  somewhat  like  the 
tripoli  mined  in  Missouri  and  Illinois. 


SAND  AND  GRAVEL. 


THE  total  production  of  sand  and  gravel  in  the  State 
in  1917  was  476,678  short  tons,  valued  at  $222,011, 
as  compared  with  726,650  tons,  valued  at  $184,216  in 
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1916,  a  decrease  in  quantity  of  249,972  tons,  or  34.2  per 
cent,  and  an  increase  in  the  value  of  $37,795,  or  20.3  per 
cent. 

There  was  a  decrease  in  the  quantity  of  sand  of  272,- 
044  short  tons,  or  43.2  per  cent,  and  in  the  value  of  $8,- 
277,  or  5.59  per  cent. 

There  was  an  enormous  increase  in  the  production  of 
gravel.  The  increase  in  quantity  was  22,072  short  tons, 
or  22.7  per  cent,  and  of  $46,072,  or  126.1  per  cent  in  value. 
This  increase  was  probably  due  to  the  construction  of 
war-time  cantonments,  military  highways  and  railroads, 
and  other  war  necessities.  Ordinary  building  operations- 
were  much  less  in  1917  than  in  1916. 

Moulding  and  building  sands  made  up  64.0  per  cent  of 
the  sand  production;  moulding  32.7,  building  31.3  per 
cent.  There  was  a  marked  falling  off  of  the  production 
of  railroad  ballast,  decreasing  from  41.58  in  1916  to  2.66 
per  cent  in  1917. 

The  following  tables  give  a  comparison  of  the  produc- 
tion of  sand  and  gravel  in  1916  and  1917,  and  the  pro- 
duction, value  and  kinds  of  sands  in  these  two  years. 

Production  in  short  tons  of  sand  and  gravel  in  Alabama  in 

1916  and  1917. 
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726,650 
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STONE. 


Eugene  A.  Smith. 

ON  ACCOUNT  of  the  variety  of  uses  to  which  stone  is 
put,  there  is  no  regular  unit  of  measurement,  and 
the  figures  in  this  report  represent  the  values  of  the  dif- 
ferent varieties. 

Production. 

Alabama  produces  only  three  kinds  of  stone,  viz., 
limestone,  marble  and  sandstone. 

The  total  value  of  the  stone  produced  in  Alabama 
shows  an  increase  in  1917  of  34.0  per  cent.  The  greater 
part  of  this  increase  was  in  the  limestone,  (rough  and 
dressed  building  stone,  and  furnace  flux).  There  was  a 
notable  decrease  in  the  sandstone,  while  the  production 
of  marble  showed  16  per  cent  increase  in  value.  Ala- 
bama ranked  fourth  among  the  marble-producing  states 
in  1917,  whereas  it  ranked  seventh  in  1916. 

Exact  figures  for  marble,  however,  cannot  be  given 
as  there  were  in  1916  as  well  as  in  1917  only  two  pro- 
ducers. 

The  following  table  gives  some  additional  details  of 
the  total  stone  production. 

Total  value  of  stone  (limestone,  sandstone  and  marble)  produced 
in  Alabama  in  1916  and  1917.    Percentage  of  total  U.  S,  value, 

rank  of  State  and  number  of  plants. 


Tear 


Total  Value 


Percentage 

of  total  U. 

S.  value 


Number 
of  Plants 


Rank  of 

state 


1916 

1917  

Incre^^e  in   1917. 
Percentage  


$1,202»256 
1.611,497 
409,241 
84.0 


1.62 
1.96 


26 
29 


20 
19 


Limestone. 

The  most  important  use  of  limestone  produced  in 
Alabama  in  1917  as  in  1916,  was  for  furnace  flux,  while 
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crushed  stone  for  concrete  follows  next  in  importance. 
For  the  other  uses  given  in  the  table  the  value  of  the 
limestone  shows  a  decrease,  notably  in  the  case  of  riprap. 

The  limestone  burned  into  lime  or  used  in  the  manu- 
facture of  Portland  cement  is  not  taken  into  account 
here,  but  is  included  in  the  value  of  each  of  the  finished 
products  in  whose  manufacture  it  was  used. 

As  thus  limited  the  total  value  of  the  limestone  pro- 
duced in  1917,  was  $1,278,908,  as  compared  with  $917,559 
in  1916,  an  increase  of  $361,349  or  39.6  per  cent. 

The  value  of  the  limestone  produced  in  Alabama  in 
1916  and  1917  classified  according  to  the  uses  of  the  stone 
is  given  in  the  following  table : 

Value  of  limeatoiie  (not  including  marble)  produced  in  AUshama  in 

1916  and  1917,  according  to  uses. 


USES 


Percent. 


Roufirh  buildins  . 
Dressed  building 
Riprap 


Crushed  Stone: 
Road  makinsr 


Railroad  ballast 
Concrete 


Flux 

Afirricultural 
Other 


$18,067 
29.697 
17,969 

• 

4.062 

$—18,917 

1.198 

.180 

41.821 

14.170 

+  12,972 

64.868 

+  18,047 

807.844 
4.656 
2.227 

1.169.086 

8.428 

• 

+851.691 
4-     8.772 

—      81.2 


+  1088.0 
+      81.7 


+ 


4».6 
81.9 


Limestone  for  Building  Purposes. 

The  preparation  of  cut  stone  for  building  purposes  in 
Alabama,  while  on  the  increase,  is  not  yet  what  it  should 
be.  Practically  all  of  this  material  comes  from  the  quar- 
ries in  the  Subcarboniferous  limestone  of  the  Tennessee 
Valley,  the  most  important  quarries  being  at  Rockwood, 
in  Franklin  County,  operated  by  Foster  and  Creighton 
Co.,  of  Nashville.  This  stone  is  quite  similar  in  appear- 
ance, composition,  and  other  qualities  to  the  Indiana 
stone,  and  so  far  as  experience  in  the  use  of  the  stone 
from  the  two  localities  in  the  buildings  of  the  University 
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of  Alabama  goes,  the  Alabama  stone  holds  its  own  under 
influence  of  the  weather  better  than  does  the  Indiana 
stone.  Stone  steps,  door  sills,  and  window  sills,  buttress 
caps,  etc.,  of  the  Alabama  stone  put  in  place  in  1885  show 
practically  no  deterioration  in  color  and  wear  under  foot, 
and  in  crumbling  and  roughening  under  the  influence  of 
the  weather,  which  cannot  be  said  of  some  portions  of 
the  Indiana  stone  used  in  buildings  erected  in  1909-10. 
The  Rockwood  quarries  have  most  modern  and  approved 
methods  of  machinery  for  sawing  the  stone  and  handling 
it  in  transit  to  the  mills  and  elsewhere.  The  stone  is  of 
massive  formation,  of  great  thickness  and  extent.  Blocks 
weighing  as  much  as  25  tons,  without  crack  or  flaw,  are 
not.  infrequently  quarried,  the  size  of  the  blocks  being 
practically  limited  only  by  the  capacity  of  the  hoisting 
machinery. 

The  Oolitic  variety  is  most  extensively  used  for  build- 
ing and  monumental  work.  It  is  of  light  gray  color,  uni- 
form grain,  and  homogeneous  texture.  It  possesses  the 
quality  of  cheapness,  it  can  be  cut  to  any  design  required, 
and  it  is  at  the  same  time  strong  and  durable. 

With  the  installing  of  adequate  machinery  at  the 
quarry  for  doing  the  finished  work,  there  should  never 
be  any  longer  any  reason  for  going  outside  of  the  State 
for  this  quality  of  stone.  Already  the  material  has  been 
very  extensively  used  in  public  buildings  in  Mississippi, 
Tennessee,  as  well  as  in  Alabama.  The  only  reason  w^hy 
it  was  not  used  in  the  recently  erected  buildings  at  the 
University  of  Alabama  was  that  at  the  time  these  build- 
ing contracts  were  let,  the  quarries  furnished  only  the 
rough  sawn  stone  and  there  was  not  in  Alabama  any 
establishment  adequately  equipped  for  the  dressing  of  the 
stone  in  the  quantity  needed. 

The  above  statements  are  confirmed  by  a  report  on  the 
comparative  tests  made  on  the  Rockwood  stone,  and  those 
from  Bedford,  Ind.,  and  Bowling  Green,  Ky.,  by  Prof. 
Robert  H.  McNeilly,  in  the  Engineering  Laboratory  of 
Vanderbilt  University. 

From  this  report  I  give  the  following  extracts  : 

"General  Characteristics. — The  Rockwood  lime- 
stone is  an  almost  pure  oolitic  limestone  with  frequent 
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small  crystals  of  calcite  distributed  throughout  its  mass. 
It  resembles  closely  the  Bedford  stone  in  appearance,  ex- 
cept that  it  has  a  slightly  more  open  texture.  The  Bowl- 
ing Green  stone  is  finer  in  grain,  softer  and  more  easily 
pulverized  than  either  the  Bedford  or  Rockwood  stones, 
and  contains  an  appreciable  amount  of  petroleum,  which 
lends  somewhat  to  the  ease  with  which  it  is  worked.  In 
all  three  stones  the  texture  is  exceptionally  uniform,  as 
it  is  almost  impossible  to  detect  the  bedding  pianes  by 
eye ;  however  in  this  respect  the  Bowling  Green  stone  is 
most  marked,  and  it  is  frequently  necessary  to  test  by 
hammer  to  detect  which  is  the  bed  plane.  Rockwood  stone 
is  lighter  in  color  than  either  the  Bedford  or  Bowling 
Green  stones. 

"Chemical  Analysis. — The  following  is  an  analysis 
of  the  Rockwood  stone  made  at  my  request  by  Dr.  Paul 
C,  Bowers,  Chief  Chemist  of  the  Tennessee  Geological  De- 
partment : 

Rockwood  Stone. 

Moisture  and  loss  on  heating  to  175°  C 0.07 

Insoluble  siliceous  residue  (SiOj,  etc.) 0.49 

Oxide  of  Iron  and  Alumina  (Fe^Oa  &  AhOa) 0.30 

Carbonate  of  Lime  (CaCOa) 98.23 

Carbonate  of  Magnesia  (MgCOg) 0.97 

Total - 100.06 

"Physical  Tests. — Comparative  physical  tests  of  the 
three  samples  of  stone  were  made  as  follows : 

Loss  in  weight  on  drying, 

Cross  bending  tests, 

Compression  tests. 

Absorption  tests, 

Per  cent,  of  water  absorbed. 

Specific  gravity  in  bulk,  and  of  pulverized  stone, 

Density, 

Abrasion  tests. 

The  results  of  these  physical  tests  are  summarized  in 
the  Conclusions  below  quoted  : 

"Conclusions. — The  above  tests  were  made  as  nearly 
as  possible,  under  identical  conditions,  and  barring  the 
accidental  characteristics  of  the  samples,  which  were  se- 
lected at  random,  these  results  are  believed  to  represent 
truly  the  comparative  characteristics  of  each  of  the  stones 
under  consideration.- 
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"The  Rockwood  stone  shows  itself  to  be  a  superior 
building  stone  to  others  in  every  respect  except  density — 
but  even  here,  since  its  absorption  of  water  is  the  lowest 
of  the  three,  it  should  prove  more  durable,  while  the 
smaller  weight  per  cubic  foot  can  be  placed  more  cheaply 
on  account  of  freight  charges. 

"As  compared  with  the  Bowling  Green  stone,  the 
Rockwood  shows  a  decidedly  higher  strength,  and  charac- 
teristids  which  indicate  a  greater  durability.  The  Bowl- 
ing Green  stone,  however,  is  undoubtedly  more  easily 
worked  than  either  of  the  other  two  stones,  due  to  its 
being  softer  and  also  to  the  presence  of  oil.  This  oil  has 
the  bad  effect  of  staining  the  stone  itself  and  the  contigu- 
ous masonry  for  several  years  after  it  is  placed,  while 
the  very  ease  with  which  the  stone  can  be  worked  makes 
the  Bowling  Green  very  inferior  where  used  for  door  sills 
and  steps.  This  is  shown  well  by  the  Abrasion  Test  which 
shows  the  Rockwood  stone  in  its  best  light,  as  a  very  supe- 
rior material,  for  steps,  door  sills,  and  other  places  sub- 
ject to  wear. 

"From  my  examination  of  these  three  stones,  I  be- 
lieve no  builder  would  make  a  mistake  in  using  any  one 
of  the  three,  for  they  are  all  unquestionably  very  superior 
building  stones.  While  each  stone  may  have  advantages 
over  the  other  for  some  specially  desired  characteristics, 
as  a  building  stone  for  general  purposes,  each  is  highly 
satisfactory. 

Respectfully  submitted, 
Robert  H.  McNeilley, 
Assistant  Professor  of  Civil 
Engineering,  Vanderhilt  University** 

Marble. 

The  marble  of  Alabama  is  of  two  kinds,  crystalline,  or 
true  marble,  and  non-crystalline. 

The  crystalline  or  statuary  marble  occurs  mainly  in  a 
narrow  valley  along  the  western  border  of  the  metamor- 
phic  area,  extending  from  Marble  Valley  in  Coosa  Coun- 
ty, through  Talladega  into  Calhoun.  The  length  of  the 
marble  belt  through  Coosa  and  Talladega  counties  is  about 
50  miles.    The  width  of  the  valley  carrying  the  marble 
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as  a  rule  is  from  one-quarter  to  one-half  mile,  widening 
in  places  to  a  mile  and  a  quarter,  for  example  in  the 
neighborhood  of  Sylacauga. 

The  quarries  longest  known  are  Gantt's  and  Herd's 
near  Sylacauga,  Nix's  near  Sycamore,  Bowie's  near  Ren- 
dalia,  and  Taylor's  and  McKenzie's  near  Taylor's  Mill, 
east  of  Talladega.  From  all  of  these  marble  was  quar- 
ried before  the  civil  war. 

During  1917  two  companies  reported  production  of 
marble  in  Alabama,  viz.,  the  Alabama  Marble  Company 
at  Gantt's  Quarry  and  the  Moretti-Harrah  Company, 
whose  quarry  adjoins  that  of  the  Alabama  Marble  Com- 
pany at  Gantt's.  The  other  quarries  mentioned  are  in 
Talladega  County,  near  Sylacauga. 

The  plant  of  the  Alabama  Marble  Company  at  Gantt's 
Quarry  which  was  completely  destroyed  by  fire  in  Decem- 
ber, 1910,  has  been  rebuilt  and  equipped  with  all  the  ma- 
chinery needed  for  the  working  up  of  any  kind  of  finished 
product. 

I  think  it  is  fairly  safe  to  say  that  on  the  whole  the 
marble  from  this  quarry  and  immediate  vicinity  is  of  the 
highest  grade  of  commercial  white  marble  now  on  the 
market  and  obtainable  in  large  quantity.  There  are  small 
quantities  of  marble  produced  both  in  Italy  and  Vermont 
that  are  somewhat  freer  from  coloring  matter  than  the 
best  grades  that  can  be  produced  in  Alabama  in  any  quan- 
tity. But  on  the  other  hand,  the  poorest  grades  in  Ala- 
bama greatly  surpass  the  poorest  grades  produced  else- 
where, so  that  the  average  of  the  Alabama  deposit  is  prob- 
ably somewhat  higher  than  that  of  any  other  so  far  de- 
veloped, not  excluding  even  the  marble  from  the  Car- 
rara district  in  Italy.  The  marble  from  this  State  (Gantt's 
Quarry)  has  now  a  well  established  reputation  and  has 
been  used  in  more  than  200  important  buildings  through- 
out the  United  States. 

It  can  be  seen  in  the  galleries  of  the  National  Museum 
in  Washington. 

The  Moretti-Harrah  Company  furnishes  the  marble 
in  blocks  for  monumental  and  rough  interior  purposes. 

A  beautiful  quality  of  variegated  limestone  or  marble 
— red,  pink  and  white — ^belonging  probably  to  the  Cam- 
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brian  formation,  occurs  in  Shelby  County,  a  mile  or  two 
south  of  Shelby  Springs  station  on  the  L.  &  N.  railroad, 
and  extending  thence  southwest  for  a  mile  or  two.  Noth- 
ing but  prospecting  work  has  been  done  on  this  marble. 
The  Trenton  limestone  in  the  Appalachian  valleys,  par- 
ticularly Jones  Valley  below  Bessemer,  contains  marble 
similar  to  that  quarried  in  the  vicinity  of  Knoxville,  Tenn. 
Also  at  Pratt's  Ferry  on  the  Cahaba  River  in  Bibb  County 
a  quarry  was  for  many  years  worked  in  this  formation 
and  turned  out  a  very  beautiful  quality  of  marble  varying 
in  color  from  gray  through  pink,  red  and  brown  shades. 

A  black  marble  which  is  exceedingly  promising,  has 
been  reported  and  some  development  work  done  near  An- 
niston,  and  at  Piedmont,  Calhoun  County,  and  some  very 
handsome  specimens  of  cave  onyx  have  been  obtained 
from  near  Kymulga  in  Talladega  County. 

In  the  Coastal  Plain  the  St.  Stephens  limestone  of  the 
Tertiary  holds  ledges  of  hard,  almost  crystalline  rock 
capable  of  taking  good  polish.  The  colors  vary  from  near- 
ly white,  through  shades  of  yellowish  into  red,  and  it 
would  make  a  handsome  decorative  marble,  especially 
for  inside  work. 

Other  limestone  formations,  such  as  the  Subcarboni- 
ferous  and  the  Knox  Dolomite,  could  in  places  be  drawn 
upon  for  marble. 

Sandstone. 

The  returns  to  the  U.  S.  Geological  Survey  office  show 
a  decrease  in  the  total  value  of  the  sandstone  produced 
in  1917,  of  $3,897  or  18.55  per  cent,  as  compared  with  the 

1916  production. 

By  far  the  greater  part  of  the  sandstone  produced  in 

1917  was  ganister. 

The  following  table  will  show  the  limestone  and  sand- 
stone production  of  Alabama  from  1912  to  1917  inclusive : 

Valve  of  limestone  avd  sandstone  production  in  Alabama^ 

1912-1917, 


KIND 


1912 


1918 


1914 


1916 


1916 


1917 


Limestone 
Sandstone 


$681,086 
27»696 


9812,664 
161.111 


$787,214 
161.778 


$426,266 
80.482 


$917,669 
20.996 


$1,278,908 
17.098 


SUMMARY. 

BECAUSE  of  the  difference  in  units  of  measurement 
employed  in  the  various  branches  of  the  mineral  in- 
dustry, a  summation  of  the  production  of  the  year  can  in- 
clude only  the  values  of  the  products.  It  is  also  to  be 
noted  that  a  simple  summation  of  all  the  values  of  the 
minerals  or  mineral  products  listed  in  this  pamphlet  would 
give  a  value  much  in  excess  of  the  true  value,  since  in 
many  cases,  as  for  instance  coal  and  coke,  and  iron  and 
pig  iron  and  steel,  the  second  product  is  directly  a  prod- 
uct of  the  first,  and  the  value  of  the  first  is  included  in 
that  of  the  second.  To  give  the  values  of  both  as  a  part 
of  the  total  would  be  to  repeat,  in  a  measure,  at  least  a 
partial  value  of  the  first  or  raw  product  and  would  give 
an  erroneous  result. 

As  the  Survey  has  not,  however,  the  figures  upon 
which  to  base  an  estimate  of  the  percentage  of  each  prod- 
uct which  was  used  in  the  manufacture  of  some  other 
product,  the  summation  of  the  mineral  production  of  the 
State  as  here  given  will  be  a  simple  summation  of  the 
values  reached  by  the  individual  branches  of  the  indus- 
try. 

According  to  this  rather  unsatisfactory  manner  of 
summation,  which  does  not  include  the  value  of  the  steel 
produced,  the  value  of  the  1917  raw  materials  and  imme- 
diately derived  products  was  $158,127,150,  as  compared 
with  $94,987,229  in  1916 :  an  increase  of  $63,139,921  or 
66.47  per  cent. 

The  production  may  be  classified  as  follows : 

Raw  products > .  65,423,224 

Pig  iron  64,309,714 

Coke    28,394,212 

Total 158,127,150 

The  more  important  minerals  and  products  after  coal, 
pig  iron  and  coke,  are  iron  ores,  clay  products,  stone, 
cement,  sand  and  gravel,  and  lime  given  in  the  order  of 
their  relative  importance. 

Below  is  a  tabular  presentation  of  the  value  of  the 
mineral  products  of  Alabama,  as  estimated  above  for  the 
years  1911,  1912,  1913,  1914,  1915,  1916  and  1917: 

Year  Value 

1911  $  52,772,951 

1912 60,141,793 

1913  - 67,530,089 

1914  — 56,769,559 

1915  61,791,958 

1916  - 94,987,229 
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INTRODUCTION 


By  Douglas  R.  Semmes. 

|T  IS  not  surprising  that  the  marked  impetus  given 
the  prospecting  for  oil  and  gas  throughout  the 
United  States  by  the  recent  discoveries  in  Texas  and 
Louisiana  should  be  reflected  to  a  certain  extent  in 
Alabama.  During  the  past  year  or  two  the  Geological  Sur- 
vey has  daily  received  inquiries  as  to  the  possibilities  of  oil 
and  gas  in  all  parts  of  the  State,  and  at  the  present  time 
there  seems  to  be  greater  activity  and  interest  than  ever 
before.  This  increasing  demand  for  information  regarding 
the  geology  of  many  parts  of  the  Staite  from  the  point  of 
view  of  oil  and  gas  production  has  demonstrated  the  advis- 
ability of  presenting  in  one  bulletin  all  the  information  that 
has  in  the  past  been  scattered  through  various  publications 
both  of  this  survey  and  elsewhere,  and  also  the  results  of 
field  examinations  made  by  the  writer  in  many  parts  of  the 
State.  Owing  to  the  limited  time  at  the  disposal  of  the 
writer  for  field  work  only  the  more  favorable  and  significant 
areas  could  be  covered.  In  other  areas  the  results  of  previ- 
ous workers  have  been  summarized  and  interpreted  in  the 
light  of  present  developments.  In  this  way  the  actual  aim  of 
the  bulletin,  the  collecting  of  all  information  regarding  the 
oil  and  gas  possibilities  in  Alabama,  is  accomplished. 

Actual  prospecting  for  oil  was  first  begun  in  this  State 
in  1865,  when  the  Watson  wells  were  drilled  in  Lawrence 
County,  though  the  Niles  National  Register,  of  August  14, 
1841,  gives  an  account  of  finding  oil  during  dredging  opera- 
tions for  the  removal  of  the  McGrew  shoals  on  the  Tombig- 
bee  River.  According  to  this  account  quite  a  quantity  of 
the  oil  was  collected,  which  burned  readily  on  ignition.  In 
1899,  a  well  was  completed  in  Lawrence  County,  the  produc- 
tion of  which  was  reported  at  twenty-five  barrels  per  day. 
After  the  opening  of  the  Spindletop  pool  in  Texas  in  1901, 
prospecting  was  carried  on  much  more  briskly  in  this  State 
and  a  number  of  test  holes  were  completed  in  the  coastal 
plain.  The  discouraging  outcome  of  these  tests  caused  a  lull 
in  developments,  and  it  was  not  until  1916  that  the  disco v- 
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eries  in  Oklahoma  and  Texas  and  the  increasing  price  of 
crude  oil  spurred  on  the  prospectors  to  additional  efforts  in 
Alabama.  Since  then  there  has  been  a  continual  increase 
in  development  activity  and  at  present  time  there  is  no  indi- 
cation of  waning  interest. 

ORIGIN  OF  OIL. 

The  question  of  the  origin  of  oil  has  been  a  point  of  con- 
tention among  investigators  since  the  first  definite  theory 
was  advanced  some  fifty  years  ago.  The  controversy  grew 
most  intense  towards  the  latter  part  of  the  past  century, 
when  the  majority  of  investigators  became  converted  to 
organic  theories,  leaving  the  exponents  of  the  earlier  inor- 
ganic theories  considerably  in  the  minority.  Since  no  feas- 
ible theory  for  the  converting  of  organic  material  into  such 
a  homogeneous  mixture  of  hydracarbons  as  petroleum  could 
be  readily  suggested  the  earlier  investigators,  with  little 
actually  reliable  data  at  hand,  were  rather  united  in  attrib- 
uting to  oil  an  inorganic  origin. 

Inorganic  Origin. — ^The  most  generally  accepted  of  the 
inorganic  theories  was  that  brought  forth  in  1877  by  Men- 
delieeff,  who  argued  that  there  probably  existed  in  the  inte- 
rior of  the  earth  large  quantities  of  iron  carbide  and  that 
the  action  of  downward  percolating  surface  waters  on  this 
carbide  of  iron  would  produce  petroleum.  Actual  observa- 
tions in  the  known  oil  pools  have  later  conclusively  shown 
that  no  such  reaction  could  have  taken  place.  However, 
since  certain  oil  pools  are  closely  associated  with  igneous 
rocks,  and  since  as  yet  no  oil  just  similar  to  natural  petro- 
leum has  been  produced  by  the  artificial  distillation  of  coal 
or  any  such  organic  substance,  certain  investigators  still 
remain  unconverted  to  the  organic  theories.  One  of  the 
main  points  of  the  supporters  of  the  inorganic  theory  is  that 
petroleum  has  been  found  in  small  globules  in  igneous  rocks. 
However  on  microscopic  examination  this  oil  proved  to  be 
optically  inert,  while  all  oils  of  commercial  importance  are 
optically  active.  These  points  taken  together  with  the 
known  association  of  all  oil  pools  with  sedimentary  rocks 
and  the  complete  absence  of  igneous  rocks  of  any  kind  with- 
in great  distances  of  certain  important  pools  has  caused  the 
inorganic  theories  to  be  virtually  discarded.  At  present 
practically  all  assent  to  the  organic  origin  of  oil,  though  the 
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exact  process  by  which  the  organic  material  is  converted 
into  petroleum  is  still  unsettled. 

Organic  Theories, — The  supporters  of  the  organic  theory 
are  today  divided  mainly  into  those  who  believe  that  oil  and 
coal  alike  are  derived  from  land  plants,  and  those  who  be- 
lieve marine  organisms,  chiefly  animal,  form  the  main  part 
in  the  original  material  of  petroleum;  but  some  investiga- 
tors contend  that  the  material  is  of  both  sources. 

The  earlier  superficial  observers  describing  oil  in  con- 
nection with  coal  and  similar  substances  considered  it  to  be 
formed  from  fossil  land  plants  by  distillation.  Others  con- 
sidered that  certain  land  plants,  or  land  plants  in  certain 
localities,  have  in  some  cases  undergone  a  special  minerali- 
zation to  liquid  and  gaseous  hydrocarbons  rather  than  to 
coal.  Since  that  time,  however,  closer  observation  has  shown 
that  oil  is  rarely  intimately  associated  with  coal  and  that  it 
is  found  in  sedimentary  rocks  that  from  their  fossil  content 
show  that  they  were  deposited  under  marine  rather  than 
terrestial  conditions.  Moreover  it  has  been  shown  that  very 
high  temperatures  would  be  necessary  to  convert  vegetable 
material  into  petroleum  and  leave  no  trace  of  the  original 
plant  structure.  In  the  large  deposits  of  asphalt  in  Trini- 
dad lignite  was  found  closely  associated  with  the  asphalt, 
and  the  earlier  observers  considered  them  to  be  of  the  same 
origin.  Later  it  was  discovered  that  the  asphalt  was  com- 
posed of  a  mixture  of  small  marine  shells,  and  also  pieces  of 
lignite  and  plant  remains  were  both  found  in  the  asphalt 
itself,  showing  conclusively  that  the  asphalt  could  not  have 
been  derived  from  the  lignite  or  the  plants  as  these  were 
found  still  unchanged. 

More  recently  laboratory  experiments  have  shown  that 
vegetable  material  could  be  distilled  into  petroleum  but  only 
at  very  high  temperatures.  The  petroleum  thus  formed  is 
of  a  paraffin  base,  such  as  the  oils  of  Pennsylvania.  This 
discovery  led  to  the  theory  advanced  by  Peckham  that  the 
oils  of  paraffin  base  were  probably  of  plant  origin,  while 
those  of  asphaltic  base  were  derived  from  animal  material. 

Summarizing  the  points  against  the  origin  of  oil  from 
land  vegetation : 

1.  There  is  usually  no  connection  between  coal-bearing 
and  oil-bearing  strata.  This  is  well  shown  in  the  Appala- 
chian region  where  the  coal-producing  measures  are  barren 
of  oil  and  vice  versa. 
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2.  Where  lignite  and  plant  remains  are  accidentaUy 
associated  with  bitumen  deposits  they  retain  their  normal 
character. 

3.  There  is  geologic  evidence  that  no  such  temperature 
as  would  be  required  to  distil  oil  from  vegetable  material 
ever  existed  in  the  areas  of  greatest  oil  accumulation. 

4.  In  certain  areas  oil  is  found  in  limestone  and  other 
marine  sediments  that  contain  no  traces  of  terrestrial  vege- 
tation. 

5.  Even  those  oils  distilled  at  high  temperatures  from 
coal  are  quite  unlike  natural  petroleum. 

The  above  points  indicate  that  it  is  improbable  that  oil 
is  derived  from  the  distillation  of  land  plants,  except  the  pos- 
sibility of  such  distillation  in  areas  where  igneous  material 
has  been  intruded  into  sedimentary  rocks  rich  in  vegetable 
material  of  such  nature. 

This,  therefore,  restricts  the  origin  of  oil  to  animal  mate- 
rial— chiefly  marine,  since  the  land  animals  would  obviously 
be  only  rarely  and  accidentally  preserved — and  vegetable 
material  of  marine  origin  such  as  the  marine  algae. 

This  dual  origin  of  petroleum  is  now  accepted  by  the 
large  majority  of  investigators,  and  it  only  remains  to 
determine  the  nature  of  the  processes  that  brought  about 
the  change  from  the  original  marine  animal  and  vegetable 
material  to  the  oil.  Everyone  who  has  closely  examined  any 
extensive  region  of  sedimentary  rocks  is  impressed  with  the 
abundance  of  marine  shells  and  other  indications  of  preva- 
lent marine  animal  life  at  the  time  of  deposition.  It  is  rare 
that  land  animals  are  thus  preserved,  but  occasionally  beds 
composed  almost  wholly  of  the  bones  of  land  animals  have 
been  found,  and  in  one  instance  (Ventura  County,  Califor- 
nia) these  remains  are  directly  associated  with  an  asphalt 
deposit.  The  marine  vegetation  is  rarely  preserved  in  recog- 
nizable form,  so  that  we  are  unlikely  to  appreciate  the  im- 
portance of  this  source  of  organic  material  unless  we  con- 
sider its  abundance  in  the  present  sea. 

These  marine  organisms,  especially  the  animals,  sink  to 
the  bottom  on  dying  and  there  accumulate  in  an  environ- 
ment almost  wholly  free  from  oxygen.  Under  these  condi- 
tions a  slow  decomposition  is  set  up,  chiefly  through  the 
agency  of  certain  denitrifying  bacteria.  In  this  way  the 
nitrogenous  tissues  of  the  organism  are  decomposed  and 
eliminated  soon  after  death  leaving  only  the  fatty  parts 
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and  oils.  These  fats  are  comparatively  stable  but  by  slow 
decomposition  through  long  ages  of  time  at  rather  low  tem- 
peratures they  are  changed  over  into  natural  petroleum. 
This  theory,  termed  the  Engler-Hofer  theory,  has  been  fully 
outlined  by  Dalton*  and  has  now  been  generally  accepted 
as  agreeing  with  known  facts  and  on  the  whole  having  the 
greatest  degree  of  probability. 

According  to  this  theory  then  it  is  the  marine  organic 
material  that  has  played  the  principal  role  in  the  origin  of 
oil,  and  it  is  quite  possible  Ihat  the  paraffin-base  oils  are 
derived  from  marine  vegetable  material,  chiefly  marine 
algae,  while  the  asphaltic-base  oils  may  be  derived  from 
marine  animal  organisms. 

It  should  be  kept  in  mind  that  no  distinction  is  made 
between  land  and  marine  animals  in  themselves,  but  the 
distinction  is  made  in  the  nature  of  the  environment  of  the 
two  after  death.  It  is  quite  plain  to  all  that  animals  dying 
on  the  land  where  oxidizing  influences  are  active  would  be 
rapidly  and  completely  decomposed  and  all  the  volatile  parts 
carried  off  into  the  atmosphere.  Therefore  it  is  only  in  the 
sea  where  non-oxidizing  conditions  prevail  that  petroleum 
will  be  formed,  and  accordingly  it  is  only  in  the  marine  sedi- 
ments, the  black  and  brown  shales  and  dark  impure  lime- 
stones that  deposits  of  oil  may  be  expected.  According  to 
Schuchert,**  "All  rock  formations  accumulated  directly  be- 
neath the  atmosphere,  as  the  pure  continental  deposits, 
must  therefore  be  devoid  of  commercial  quantities  of  petro- 
leum. Then,  too,  all  deposits  either  of  the  fresh  waters  or 
of  the  seas,  which  are  periodically  subjected  to  atmospheric 
weathering  during  their  time  of  accumulation,  are  also  lack- 
ing in  oil  in  paying  quantities.  Hence,  we  may  further  con- 
clude that  all  red  or  reddish,  yellowish,  or  white,  rain-pitted 
or  sun-cracked  deposits,  either  of  continental,  fresh-water 
or  semi-marine  origin,  are  lacking  in  petroleum  in  large 
amounts.'' 

Therefore  the  nature  of  the  sediments  deposited  and  the 
conditions  of  their  deposition  are  of  utmost  importance  in 
determining  the  possibilities  of  a  new  area.  In  Alabama, 
considering  the  formations  of  the  northern  part  of  the  State, 

*  Leonard  V.  Dalton:  On  the  Origin  of  Petroleum,  Econ.  Geol., 
Vol.  4,  pp   603-631  (1909). 

♦♦  Charles  Schuchert:  Petroliferous  Provinces,  Discussion,  Min- 
ing and  Metallurgy,  No.  155,  pp.  3058-3070,  Nov.  1919. 
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the  Coal  Measures  are  of  dubious  value,  though  its  extensive 
shale  series  developed  in  certain  localities  is  probably  in 
great  part  of  marine  origin  and  of  value  in  the  generation  of 
petroleum.  The  limestones  of  the  Subcarboniferous  are 
typically  of  marine  origin  and  throughout  them  oil  is  found 
disseminated.  Likewise  the  limestones  of  the  middle  and 
lower  Paleozoic,  (the  Niagara,  Trenton  and  Knox)  are  of 
marine  origin,  and  though  in  part  widely  dolomitized,  still 
they  show  oil  dissemination  in  places. 

The  formation  of  the  central  and  southern  parts  of  the 
State  can  be  considered  likewise.  Beginning  with  the  Tus- 
caloosa formation  of  Cretaceous  age,  it  is  found  to  be  of 
continental  or  fresh-water  origin  and  therefore  no  oil  should 
be  expected  in  it.  The  succeeding  Cretaceous  formations 
show  more  and  more  the  characteristics  of  marine  sedi- 
ments as  one  goes  toward  the  coast,  until  we  reach  the  Selma 
Chalk,  which  is  undoubtedly  marine.  Beyond  this  the 
Eocene  formations  show  locally  both  marine  and  near-shore 
or  brackish  water  characteristics  and  are  of  dubious  value. 
It  should  be  remembered,  however,  that  in  the  southern  part 
of  the  State  drilling  started  in  the  Eocene  formations  would 
probably  be  continued  to  the  depth  of  the  Tuscaloosa  series 
which  at  this  point,  being  farther  removed  from  the  Creta- 
ceous shore-line,  might  possibly  be  a  marine  series  and  a 
potential  oil  producer.  So  it  is  readily  seen  that  the  exami- 
nation and  appreciation  of  the  character  of  the  sediments 
most  favorable  for  oil  production  is  of  great  significance  in 
attempting  to  predetermine  the  area  of  the  greatest  possi- 
bility in  Alabama. 

.MIGRATION  OF  OIL. 

From  the  above  brief  outline  of  the  present  accepted 
theory  it  is  evident  that  the  mother-rocks  of  petroleum  are 
the  dark  petroliferous  shales  of  marine  origin  and  similar 
impure  limestones,  yet  all  shales  are  not  oil  shales.  Schu- 
chert*  estimates  that  only  from  ten  to  fifteen  per  cent  of 
the  shale  formations  are  decidedly  petroliferous,  the  greater 
majority  being,  as  he  expresses  it,  mere  mudstones  deposited 
in  fresh  or  brackish  waters,  or  as  lake  or  river  deposits,  or 
as  marine  deposits  under  conditions  of  sparsely  developed 
life,  or  under  conditions  where  the  preservation  of  the  fatty 

♦  Op.  Cit.,  p.  3064. 
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portions  of  the  existing  organisms  would  be  improbable. 
So  we  see  that  it  is  only  occasionally  that  the  conditions 
are  favorable  for  the  preservation  of  the  fatty  portions  of 
the  organisms  in  the  marine  sediments  and  the  development 
of  typical  petroliferous  shales. 

Granted  that  the  shales  are  the  mother-rocks  of  oil  we 
must  next  explain  the  fact  that  large  accumulations  of  oil 
are  rarely  found  in  shales,  but  rather  in  sandstones  and 
other  sedimentary  rocks  of  considerable  pore  space.  That 
is,  the  oil  formed  in  shales  and  similar  formations,  has  in 
some  past  time,  in  large  part  left  the  shales  and  migrated 
into  pther  sedimentary  formations. 

The  rapidity  and  facility  with  which  this  migration  takes 
place  and  the  kind  of  formation  selected  as  a  reservoir  by 
the  oil  will  depend  upon  a  number  of  factors,  some  of  which 
are  of  much  significance  in  the  accumulation  of  oil  in  com- 
mercial quantities. 

Hydrostatic  Pressure. — Beneath  the  surface  in  all  parts 
of  the  earth  there  is  a  zone  in  which  the  rocks  are  saturated 
with  water.  Its  depth  varies  with  the  amount  of  rainfall 
and  the  nature  of  the  topography.  The  weight  of  the  water 
causes  it  to  extend  downward  as  far  as  any  fissures  or  pore- 
spaces  remain  in  the  rocks.  The  surface  tension  of  water 
is  about  three  times  as  great  as  that  of  oil,  and  therefore 
capillary  attraction  is  thrice  as  effective  in  drawing  water 
into  the  more  minute  cavities  of  capillary  size  as  it  is  for 
oil.*  If  oil  was  originally  formed  in  fine-grained  shales  oc- 
curring disseminated  in  minute  globules  the  effect  of  hydro- 
static pressure  in  conjunction  with  capillary  forces  would  be 
to  force  the  oil  out  of  the  shales  and  into  formations  contain- 
ing larger  pore-spaces.  In  Southern  Alabama,  the  forma- 
tions, gently  inclined  with  the  slope  of  the  country  to  the 
south,  are  saturated  with  water  under  considerable  head  and 
in  places  water  will  rise  in  wells  to  the  surface  and  make 
an  artesian  flow.  This  is  because  the  formations  obtain 
part  of  their  water  content  from  their  outcrops  farther  to 
the  north  and  at  greater  elevations.  Therefore,  in  the 
coastal  plain  of  Alabama  we  may  expect  good  hydrostatic 
pressure  and  the  oil,  if  there  is  any,  will  migrate  and  ac- 
cumulate more  freely. 

*  The  Capillary  Concentration  of  Gas  and  Oil,  by  C.  W.  Wash- 
burne,  Trans.  Am.  Inst.  Min.  Engrs.,  Vol.  50,  pp.  829>842,  1914. 
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Character  of  the  Formation. — It  is  obvious  that  oil  will 
migrate  more  freely  in  a  porous  sandstone  or  limestone 
than  in  a  fine-grained  shale  or  clay.  Moreover  certain  sand- 
stones are  much  more  porous  than  others  and  offer  better 
channels  for  the  migration  of  oil  and  reservoirs  for  its  stor- 
age. In  this  connection  the  microscopic  examination  of  the 
sediments  in  question  is  often  of  much  importance  in  at- 
tempting to  predetermine  their  effect  upon  the  migration  of 
oil  contained  within  them. 

Dip  of  the  Strata. — Since  oil  is  lighter  than  water  it  will 
rise,  and  the  general  tendency  of  its  migration  will  be  to- 
ward the  surface.  In  this  way  a  vast  amount  of  oil  formed 
during  past  geological  time  has  migrated  to  the  surface  and 
been  lost.  The  oil  now  accidentally  entrapped  to  form  the 
known  pools  probably  constitutes  less  than  one  per  cent  of 
all  the  oil  originally  formed  in  the  sedimentary  rocks.  Since 
oil  migrates  more  rapidly  in  porous  formations  it  will  obvi- 
ously move  even  faster  and  more  completely  toward  the  sur- 
face if  the  formation  is  vertical.  So  the  angle  of  inclination 
or  the  dip  of  the  strata  must  be  considered  a  rather  influen- 
tial factor  in  oil  migration. 

Nature  of  the  Oil. — The  specific  gravity  of  oil  will  affect 
at  least  the  rate  of  migration  even  though  it  may  not  alter 
the  final  result.  Certain  crude  oils,  such  as  some  of  the 
Mexican  oils,  are  so  viscous  that  they  must  be  heated  before 
they  will  flow  at  all,  while  others  are  so  light  that  they  are 
much  more  fluid  than  water. 

Extent  of  the  Migration. — ^The  fact  that  oil  is  found  in 
isolated  and  unrelated  pools  is  sufficient  evidence  of  the  fact 
that  it  has  migrated  from  its  original  disseminated  condi- 
tion in  petroliferous  shales  to  points  that  favor  its  entrap- 
ment and  accumulation.  That  a  certain  amount  of  migra- 
tion has  taken  place  is  conceded  by  all  investigators,  but  at 
present  there  is  a  tendency  by  some  to  question  the  previ- 
ously accepted  ideas  regarding  the  extent  and  mechanics  of 
this  migration.  The  actual  extent  of  migration  is  of  vital 
importance  in  certain  regions  where  the  prospective  series 
does  not  contain  any  large  amount  of  bituminous  matter, 
and  where  oil  accumulation,  if  any  exists,  must  have  been 
brought  about  by  comparatively  long-distance  migration. 
The  geologist,  therefore,  too  often  concludes  that  given  the 
favorable  conditions  of  structure  and  storage,  oil  will  ac- 
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cumulate  even  from  a  series  poor  in  bituminous  matter  by 
extensive  migration  and  concentration  of  the  petroleum  con- 
tent at  some  favorable  point.  A  careful  appraisal  of  the 
conditions  in  a  large  variety  of  oil  fields  leads  the  investi- 
gator to  the  conclusion  that  the  factors  determining  the 
extent  and  efficiency  of  migration  are  exceedingly  complex, 
and  with  our  present  lack  of  knowledge  regarding  many  of 
the  contributory  factors  it  is  impossible  for  one  to  come  to 
any  definite  conclusion,  nor  would  it  be  possible  to  lay  down 
any  set  of  principles  that  would  hold  good  for  any  number 
of  fields. 

Recently  certain  very  suggestive  experiments  have  been 
performed  by  Alex  W.  McCoy*  that  throw  additional  light 
upon  both  the  origin  and  migration  of  oil.  Mr.  McCoy  sub- 
jected oil  shale  to  intense  pressure  by  compressing  it  in  a 
tube,  the  central  portion  of  which  was  thinner  to  allow 
bulging ;  thereby  inducing  flowage  in  the  shale,  and  without 
causing  an  appreciable  amount  of  heat,  developed  small 
globules  of  oil.  The  material  used  was  typical  oil  shale 
capable  of  yielding  about  25  gallons  to  the  ton,  but  no  oil 
could  be  removed  by  solvents  prior  to  the  experiments.  Mr. 
McCoy  concludes  from  these  experiments  that  solid  bitumi- 
nous material  in  the  mother  formations  is  only  changed  to 
petroleum  by  pressure  in  the  local  areas  of  folding,  that  is, 
the  pressure  accompanying  the  actual  folding  which  might 
give  rise  to  the  anticline  in  which  the  oil  is  later  entrapped, 
originally  caused  the  formation  of  the  oil  from  the  bitumi- 
nous mother  rock.  Moreover,  he  concludes  that  the  entire 
amount  of  oil  in  any  field  could  readily  be  derived  from  the 
bituminous  shale  in  close  proximity  to  the  producing  hori- 
zon; and  that  extensive  migration  does  not  occur,  because 
away  from  the  area  of  movement  and  associated  pressure 
the  oil  would  not  be  formed,  and  also  the  bituminous  shales 
immediately  adjacent  to  the  point  of  accumulation  are  amply 
sufficient  to  produce  the  oil  in  the  existing  pool.  This,  how- 
ever, presupposes  a  comparatively  highly  bituminous  shale 
series  immediately  associated  with  the  oil  bearing  horizon, 
which  is  not  always  the  case.  Moreover,  in  Wyoming  where 
there  do  occur  extensive  shale  series  there  is  almost  conclu- 
sive evidence  of  long  distance  migration,  for  there  we  find 
the  pay  sand  drained  of  its  oil  content  for  many  square 

*  Notes  on  Principles  of  Oil  Accumulation,  Jour.  Geol.,  Vol.  27, 
pp.  252-262,  1919. 
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miles,  the  oil  having  migrated  along  the  axis  of  elongated 
anticlines  for  sometimes  10  or  15  miles  to  the  highest  point 
of  the  structure. 

In  the  coastal  plain  of  Alabama  there  is  no  such  highly 
bituminous  shale  series,  so  that  the  potential  oil  content 
per  cubic  foot  would  hardly  compare  with  that  of  the  pro- 
lific Mowry  shales  of  Wyoming.  There  will  not  be,  there- 
fore, sufficient  oil  derived  from  the  immediately  adjacent 
mother  rocks  to  fill  or  partly  fill  the  known  structures.  So 
if  we  preclude  the  possibility  of  comparatively  long-dis- 
stance  migration  we  greatly  lessen  the  possibility  of  the  oc- 
currence of  oil  in  commercial  quantities  in  this  region. 

OIL  RESERVOIRS. 

Those  sedimentary  formations  containing  the  largest 
amounts  of  pore  space  are  naturally  the  best  adapted  for  oil 
reservoirs. 

Sandstones. — Of  those  sediments  usually  found  in  a 
marine  series  the  sandstones  are  the  commonest  reservoir- 
rocks  for  oil.  The  porosity  in  the  average  sandstone  varies 
from  5  to  25  per  cent.  The  normal  oil  sands  average  around 
10  to  15  per  cent.  It  occasionally  happens  that  sandstones 
which  are  normally  quite  porous  are  locally  cemented  and 
indurated  by  circulating  siliceous  waters  and  their  value 
as  oil  reservoirs  much  impaired.  The  percentage  of  poros- 
ity can  readily  be  determined  by  physical  tests  or  by  micros- 
copic examination. 

Limestones. — The  porosity  in  limestones  varies  from  0.5 
to  13  per  cent.  Some  limestones  contain  sandy  layers  where 
the  pore  space  may  run  as  high  as  15  per  cent.  This  is  true 
of  the  Tuscumbia  and  Trenton  limestones  of  the  northern 
part  of  the  State.  Such  horizons  would  consequently  form 
good  oil  reservoirs. 

Dolomites. — By  certain  processes  not  clearly  understood 
by  geologists  limestone  is  sometimes  changed  from  the  pure 
calcium  carbonate  to  a  mixture  of  calcium  and  magnesium 
carbonates.  This  change  is  attended  by  a  certain  amount  of 
shrinkage  and  resultant  cavity  formation.  Therefore  in 
certain  dolomites  the  amount  of  cavity  and  pore  space  runs 
rather  high.  This  is  the  case  with  the  Knox  dolomite ;  but 
for  other  causes  that  will  be  discussed  later  the  Knox  is  not 
considered  a  favorable  horizon  for  oil. 
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Cavities. — Even  though  enormous  quantities  of  oil  may 
be  derived  from  one  well  yet  it  rarely  happens  that  there 
are  actually  cavities  in  which  the  oil  is  stored.  It  is  pos- 
sible, however,  that  cavities  formed  in  limestones  by  the 
solvent  action  of  underground  water  may  subsequently  be- 
come filled  with  petroleum  and  play  an  important  role  in 
the  origin  of  small  pools. 

THE  ACCUMULATION  OF  OIL. 

We  have  seen  that  oil  migrates  freely  along  porous,  in- 
clined  strata  and  that  the  general  tendency  is  upward  rather 
than  downward.  So  if  we  consider  the  strata  folded  in  the 
form  of  an  arch,  the  oil  should  rise  to  the  crest  of  the  arch 
and  there  remain  entrapped  (Fig.  1),  if  there  is  an  impervi- 
ous stratum  above,  and  since  we  have  to  deal  with  three  di- 
mensions the  oil  would  migrate  along  the  pitch  of  the  arch 
(unless  it  were  horizontal)  until  it  reached  the  highest  point. 
A  fold,  therefore,  in  which  the  strata  dipped  away  in  every 
direction  from  a  central  point  would  be  the  ideal  trap  for 
oil.  Such  a  structure  is  termed  a  dome  or  quaquaversal 
structure. 


Pic.  1.  Croaa-Bection  showing  the  idealized  occurrence  of  oil, 
water  and  gas  in  an  anticline.  The  lower  oil-producing  sand  shows 
local  thinning  near  the  axis  of  the  fold  thereby  decreasing  the  size  of 
the  reservoir  and  the  amount  of  production  from  this  sand. 

Anticlinal  Theory. — This  connection  between  structural 
arches  or  anticlines  and  oil  pools  was  recognized  as  early 
as  1861  by  T.  Sterry  Hunt,  but  it  was  not  until  1892  that  the 
idea  was  fully  developed  and  put  to  practical  test  by  I.  C. 
White.*     In  certain  areas,  however,  it  was  soon  discovered 

•  Geol.  Soc.  Amer.,  Bull.  3:187,  1982. 
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that  the.  syncUnes  or  structural  troughs  produced  -more  oO 
than  the  anticlines.  This  was  readily  explained  by  the  fact 
that  in  these  areas  the  porous  stratum  in  which  the  oil 
moved  was  practically  devoid  of  water  and  without  hydro- 
static pressure  the  oil  sank  to  the  lowest  points,  the  syn- 
clines,  instead  of  accumulating  along  the  axes  of  the  anti- 
clines. 

Domes. — Since  the  development  of  the  anticlinal  theory 
it  has  been  recognized  that  oil  and  gas  will  accumulate  in 
numerous  kinds  of  structural  traps  other  than  anticlines 
and  synclines.  As  has  been  stated,  the  ideal  trap  for  oil  is 
the  dome,  especially  in  areas  of  strong  hydrostatic  pressure 
such  as  Wyoming.  In  the  accompanying  illustration  (Fig. 
2)  a  dome  is  depicted  by  contours  projected  upon  the  sur- 
face of  the  oil-bearing  sand. 

Noses  and  Terraces. — Oil  migrating  up  an  inclined 
stratum  may  possibly  come  to  rest  where  Uie  dip  lessens 
abruptly  and  the  strata  become  approximately  horizontal. 
Such  a  structure  is  termed  a  terrace;  in  Oklahoma  and 
Texas  such  terraces  are  often  underlain  by  moderate-sized 
pools.  At  other  points  the  strike  or  direction  of  outcrop 
may  change  abruptly  and  give  rise  to  such  a  structure  as  is 
shown  in  Figure  3.  This  is  termed  a  nose,  and  is  also  fre- 
quently associated  with  production  in  the  Mid-Continental 
fields. 

Sand  Lenses  on  Monoeiinai  Slopes. — The  particular  geo- 
logical conditions  that  brought  about  the  deposition  of  a 
sandstone  might  have  been  essentially  local  so  that  the  sand- 
stone would  rot  extend  over  a  great  area,  but  occur  over 
only  a  limited  area  in  the  share  of  a  lens.  If  elsewhere 
shale  deposition  were  going  on  this  sandstone  lens  would  be 
completely  surrounded  and  imbedded  in  a  shale  series.    The 


FtO.  4.  The  occurrence  of  oil  in  a  lenticular  sand,  interstratilied 
in  a  gently  dippitigr  sedimentary  series,  the  principle  of  accumulation 
bdng  the  same  as  in  an  anticline. 
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effect  of  hydrostatic  pressure  would  be,  therefore,  to  force 
the  oil  and  gas  from  the  shale  into  the  sandstone  and  there 
it  would  be  separated  into  layers  of  gas,  oil  and  salt  water, 
as  Illustrated  in  Figure  4,  by  gravity. 

Salt  Domes. — In  Louisiana  and  Texas  there  occur  large 
masses  of  salt  In  the  Tertiary  and  Cretaceous  formations 
of  the  coastal  plain,  which  are  usually  expressed  on  the 
surface  as  slight  topographic  elevations.  These  elevations 
have  been  explained  by  the  force  of  the  crystal  growth  of 
the  salt  beneath  resulting  in  the  gradual  arching  up  of  the 
overlying  formations    (Fig.  5).     In  this  way  a  dome   is 


Pig.  5,  Generalized  section  of  a  salt  dome  (after  Fenneman) 
showing  the  irregular  distribution  of  the  oil  associated  with  such 
structures  and  the  lengthy  period  of  dome  growth  as  indicated  by  the 
unconformities  in  the  overlying  sediments. 

made  and  in  some  cases  oil  accumulation  is  associated  with 
these  structures,  as  is  the  case  with  the  salt  domes  at  Spin- 
dletop,  Humble,  Goose  Creek  and  West  Columbia,  Texas. 
In  Alabama  we  have  formations  of  similar  character  and 
geologic  age,  but  up  to  the  present  time  no  salt  domes  have 
been  discovered. 

Volcanic  Plugs. — In  Mexico  volcanic  rocks  have  intrud- 
ed and  arched  up  the  surrounding  sediments,  and  in  some 
cases  very  large  accumulations  of  oil  have  developed  (Fig. 
6).  Such  instances  would  be  the  only  ones  in  which  suf- 
ficient heat  would  develop  to  possibly  cause  the  distillation 
of  oil  from  land  vegetation. 
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Fig.  6.  Generalized  section  of  a  petroliferous  series  intruded  by 
a  volcanic  neck  or  a  dike,  and  the  subsequent  accumulation  of  oil  in 
the  upturned  strata.  Much  of  the  oil  of  Mexico  has  accumulated  un- 
der structural  conditions  of  this  nature. 

Faults. — Petroliferous  formations  may  sometimes  be 
broken  by  dynamic  processes  and  the  reservoir  rock  effec- 
tually sealed  by  being  brought  into  juxtaposition  with  imper- 
vious shales  as  is  shown  in  Figure  7.  In  some  of  the  Asiatic 
fields  this  type  of  trap  is  occasionally  encountered. 

Unconformities. — It  sometimes  happens  that  a  petrolif- 
erous series  is  deposited,  consolidated,  then  uplifted  and 
folded,  and  later  subjected  to  erosion,  and  on  top  of  this 
folded  and  eroded  series  is  deposited  another  series  which 
may  or  may  not  be  petroliferous.  In  such  a  case  the  over- 
lying series  is  said  to  be  unconformable  with  respect  to  the 
underlying.    It  is  obvious  that  in  such  a  case  the  structure 


Pig.  7.  Oil  accumulation  associated  with  a  faulted  petroliferous 
series  in  which  the  oil  sand  has  been  effectually  sealed  by  being 
brought  into  juxtaposition  with  an  impervious  shale  series. 
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as  expressed  on  the  surface  will  not  wholly  correspond  to 
the  structure  of  the  aeries  lying  unconformably  below.  It  is 
quite  often  the  case,  however,  that  folds  developed  in  the 
underlying  series  are  later  reflected  in  the  upper  series  by 
subsequent  continuation  of  the  initial  stresses  that  caused 
the  original  folds.  In  this  way  a  comparatively  gentle  fold 
in  the  upper  series  may  be  underlain  by  a  much  more  pro- 
nounced fold  in  the  older  lower  series.  The  conditions  in 
the  Healdton  field  of  southern  Oklahoma  are  somewhat  of 
this  character  (Fig,  8).  The  petroleum  content  of  the 
lower  series  (Mississippian  and  older)  has  apparently  mi- 
grated in  great  part  to  the  buried  erosion  surface  separating 
those  formations  from  the  upper  (Fennsylvanian-Permian) 
series,  or  even  beyond  this  erosion  surface  into  the  sands 
of  the  Pennsylvanian.  Production,  therefore,  does  not  al- 
ways occur  in  direct  relation  to  the  surface  structure,  and 
some  of  the  most  prolific  horizons  are  closely  associated  with 
the  erosional  surface  separating  the  two  series.  Somewhat 
similar  conditions  occur  in  the  Ranger  field  of  Texas,  where 
relatively  unimportant  noses  and  terraces  (Fig.  3),  are 
represented  in  depth  by  pronounced  structures,  of  the  same 
variety,  and  the  greater  part  of  the  production  comes  from 
the  upper  limestones  of  an  underlying  unconformable  series. 


FtG.  8.  Generalized  cross-section  of  the  Healdton  field  of  south- 
ern Oklahoma  (after  Powers)  showing  the  relation  of  unconformities 
to  oil  accumulation.  The  older  fold  is  usually  represented  in  the 
younger  series  by  a  less  intensive  deformation,  but  the  subsetiuently 
developed  structures  as  determined  at  the  surface  may  be  quite  dis- 
similar to  those  developed  below  the  unconformity. 
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THE  RELATION  OF  PRODUCTION  TO  STRUCTURE. 

The  accumulation  of  oil  in  unfavorable  structures  of 
the  kind  described  above  is  obviously  restricted  to  those 
regrions  where  the  structures  occur  in  close  association  with 
petroleum-bearing  series.  It  is  apparent,  moreover,  that 
if  the  petroliferous  series  is  prolific  the  favorable  struc- 
tures will  be  more  frequently  and  more  completely  filled. 
The  recent  emphasis  by  many  writers  of  the  local  geological 
conditions  of  sedimentation  necessary  for  the  development 
of  a  petroliferous  series  has  led  some  investigators  to  the 
conclusion  that  the  conditions  of  sedimentation  may  be  more 
influential  as  a  factor  in  determining  oil  accumulation  than 
the  distribution  and  character  of  the  structures  developed 
in  the  particular  region.  W.  F.  Jones  in  a  recent  paper* 
has  attempted  to  show  that  the  distribution  of  the  oil  pools 
in  Pennsylvania  and  Oklahoma  is  more'  directly  related  to 
initial  conditions  of  sedimentation  than  to  the  subsequent 
distribution  of  structure,  and  that  the  accepted  favorable 
structures  may  be  relatively  unimportant  in  determining 
the  accumulation  of  petroleum  as  compared  with  the  origi- 
nal basins  of  accumulation.  Certain  of  Mr.  Jones'  conclu- 
sions are: 

1.  "No  wide  lateral  movement  of  oil  has  taken  place  and 
the  present  position  and  shape  of  oil  pools  closely  conforms 
to  the  underlying  or  overlying  source  of  supply." 

2.  "The  areas  of  supply  are  lagoonal  areas  close  to  and 
generally  parallel  with  the  coast  line  at  the  time  of  deposi- 
tion." 

3.  "Pools  generally  occur  in  alignment  corresponding  to 
the  coastal  lagoonal  areas,  each  line  of  pools  corresponding 
to  successive  shore  lines,  with  generally  barren  belts  inter- 
vening." 

4.  "Larger  pools  are  elongated  to  correspond  to  the  pre- 
vailing elongation  of  the  larger  basins  of  accumulation." 

5.  "Certain  types  of  structure  are  favorable  for  large 
initial  yield  of  oil,  since  domes,  if  they  happen  to  exist  in  a 
productive  area,  act  as  pressure  traps  for  gas." 

6.  "Oil  pools,  in  Pennsylvania  and  Oklahoma,  may  be 
largely  of  predeformational  accumulation. 

7.  "A  study  of  the  paleography  and  a  delineation  of 

♦  The  Relation  of  Oil  Pools  to  Ancient  Shore  Lines,  by  Wm.  F. 
Jones,  Econ.  Geo.,  Vol.  15,  pp.  81-87,  1920. 
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ancient  shore  lines  would  prove  of  considerable  value  in  di- 
recting the  major  drilling  developments." 

8.  "There  may  be  extensive  areas  of  favorable  oil  land 
in  regions  condemned  at  present  because  of  the  lack  of  so- 
called  favorable  structure." 

While  it  is  undoubtedly  true  that  the  delineation  of  the 
present  pool  is  greatly  influenced  by  the  location  of  the 
source  of  supply,  yet  it  must  be  kept  in  mind  that  the  vast 
majority  of  the  oil  pools  of  Oklahoma  (as  a  type  region)  are 
directly  related  to  structures  that  have  been  recognized  as 
favorable  for  oil  accumulation.  Hager  concludes,*  from  the 
tabulation  of  all  the  principal  pools  of  Oklahoma  and  some 
in  Kansas  that: 

1.  "Of  the  75  pools  listed,  which  comprise  the  principal 
pools  of  Oklahoma  and  a  few  in  Kansas,  all  but  four  are  on 
well-defined  structure." 

2.  "It  will  be  seen  that  by  far  the  greater  proportion  of 
the  representative  fields  listed  are  of  the  dome  or  anticlinal 
type.  Terraces  come  next  in  order,  while  lenses  form  a 
small  minority.  Of  the  list  45  pools,  or  60  per  cent.,  are  on 
domes  and  anticlines ;  15  pools,  or  20  per  cent.,  are  on  ter- 
races, and  11  pools,  or  14.7  per  cent.,  are  undivided,  while 
4  pools,  or  5.3  per  cent.,  are  on  lenses.  If  those  fields  on 
undivided  terraces  and  domes  (14.7  per  cent.)  are.  split 
equally,  which  is  fair  enough,  then  7.35  per  cent,  will  be 
added  to  the  dome,  and  to  the  terrace  list ;  so  that  67.35  per 
cent,  are  on  domes  and  anticlines,  27.35  per  cent,  are  on 
terraces,  and  5.3  per  cent,  on  lenses,  which  is  a  fair  ratio 
for  the  Mid-Continent  fields." 

3.  "Also,  it  is  interesting  to  note  that  of  45  pools  found 
in  1913  and  later,  30  pools,  or  66  2/3  per  cent.,  have  been 
opened  by  the  geologists — ^a  truly  remarkable  record.  Of 
these  the  geologists  have  credit  for  but  one  terrace." 

More  recent  work  by  K.  C.  Heald  shows  that  over  88 
per  cent,  of  the  anticlines  and  domes  of  the  Osage  Nation 
are  oil  bearing  as  compared  with  about  15  per  cent,  of  the 
synclines.  The  impartial  observer,  therefore,  is  forced  to  the 
conclusion  that  even  though  the  distribution  of  the  petro- 
liferous formations  comprising  the  source  of  the  oil  neces- 
sarily determines  the  larger  outlines  of  the  oil-producing 

♦  Evidence  of  the  Oklahoma  Oil  Fields  on  the  Anticlinal  Theory, 
by  Dorsey  Hager,  Trans.  Am.  Inst.  Min.  Engrs.,  Vol.  56,  pp.  843-846, 
1916. 
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areas,  yet  the  local  accumulations  in  the  known  pools  have 
been  so  conclusively  demonstrated  to  be  related  to  and  de- 
pendent upon  structure,  that  one  inevitably  concludes  thai 
the  factor  of  structure  still  remains  the  most  important  in 
the  forecasting  of  petroleum-producing  areas. 

THE  GEOLOGICAL  DISTRIBUTION  OF  OIL. 

Commercial  production  was  first  found  in  this  country  in 
the  Carboniferous  strata  of  Pennsylvania,  and  subsequently 
large  production  has  been  obtained  from  several  younger 
formations.  Some  time  ago  it  was  the  popular  idea  that 
oil  would  not  be  found  in  sediments  older  than  the  Carboni- 
ferous. At  that  time  there  was  thought  to  be  an  intimate 
connection  between  oil  and  coal  formation,  and  since  no 
coal  is  found  below  the  Carboniferous  it  was  reasoned  that 
oil  would  likewise  be  restricted  to  that  and  younger  forma- 
tions. This  idea  caused  many  operators  to  hesitate  in  de- 
veloping areas  underlain  by  formations  older  than  the  Car- 
boniferous. We  have  seen,  however,  that  there  is  no  con- 
nection in  origin  between  oil  and  coal  and  that  the  condi- 
tions which  we  now  consider  essential  for  oil  formation 
and  accumulation  did  exist  during  several  of  the  geologic 
periods  prior  to  the  Carboniferous.  These  points  have  now 
been  proven  by  the  discovery  of  oil  in  large  quantities  in 
the  Trenton  (Ordovician)  formation  and  in  lesser  quanti- 
ties in  the  Devonian  and  Silurian  strata.  We  may  expect 
the  formation  of  oil,  therefore,  in  formations  of  any  geologi- 
cal age,  when  the  conditions  are  ripe  for  the  preservation, 
in  an  environment  free  from  oxygen,  of  abundant  marine 
organisms.  In  this  country  the  most  prolific  horizons  are 
the  Carboniferous,  Cretaceous  and  Miocene,  with  lesser  pro- 
duction from  the  Ordovician,  Silurian,  Devonian,  Eocene, 
Oligocene  and  Pliocene.  Up  to  the  present  time  no  com- 
mercial quantities  of  oil  have  been  found  in  the  Cambrian 
or  older  formations,  and  even  though  there  is  widespread 
evidence  of  abundant  marine  life  in  the  seas  of  these  early 
periods  it  is  hardly  probable  that  important  accumulations 
vriM  be  found  in  these  sediments,  for  they  have  been  sub- 
jected almost  universally  to  much  disturbance  and  deforma- 
tion and  in  addition  have  lost  much  of  their  oil  content  by 
evaporation  during  the  enormous  periods  of  time  that  have 
elapsed  since  their  deposition. 
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THE  GEOGRAPHICAL  DISTRIBUTION  OF  OIL. 

The  geo^n^aphical  distribution  of  oil  is  a  subject  now  at- 
tracting much  of  the  attention  of  petroleum  geologists  and 
operators.  Since  the  development  of  recent  ideas  regard- 
ing the  origin  of  oil  and  the  geological  conditions  necessary 
at  the  time  of  sedimentation,  geologists  are  beginning  to 
acquire  more  comprehensive  ideas  as  to  the  areas  of  the 
earth's  surface  where  oil  will  be  most  likely  found,  and 
other  areas  where  the  conditions  are  impossible  for  its 
formation  and  accumulation. 

In  a  recent  paper  Woodruff*  has  outlined  some  of  the 
factors  that  will  control  the  geographical  distribution  of 
oil.  Those  areas  in  which  the  formation  and  accumulation 
is  possible  he  has  termed  petrolifenms  provinces,  and  in 
North  America  he  has  outlined  such  provinces  as  follows : 

1.  In  Western  Alaska.  Oil  seeps  are  known  in  this  prov- 
ince ;  there  has  been  some  drilling  but  as  yet  no  considerable 
production. 

2.  In  Western  Canada  from  the  Arctic  Ocean  to  and  in- 
cluding Montana.  Some  commercial  production  may  be 
found  in  the  northern  part  of  this  province;  the  southern 
part  is  of  doubtful  value. 

3.  Along  the  Pacific  Coast  in  California,  Oregon,  and 
Washington.  Only  the  southern  part  of  this  province  seems 
important. 

4.  In  Wyoming,  Colorado,  and  a  part  of  New  Mexico. 
Only  small  areas  in  this  province  will  be  productive. 

5.  In  Oklahoma,  Texas,  and  Louisiana.  Considerable 
areas  in  this  province  are  productive  and  others  will  prob- 
ably be  found. 

6.  From  Pennsylvania  to  and  including  Illinois  and  ex- 
tending southward  into  northern  Alabama  and  Mississippi. 

7.  In  Lower  California.  This  province  seems  of  doubt- 
ful value  but  may  be  productive. 

8.  On  the  eastern  coast  of  Mexico. 

Commenting  upon  the  delineation  of  the  petroliferous 
provinces  by  Woodruff,  Shuchert**  has  suggested  that  the 
petroliferous  and  non-petroliferous  rocks  of  any  continent 


*  E.  G.  Woodruff:    Petroliferous  Provinces,  Mining  and  Metal- 
lurgy, No.  150,  pp.  907-912,  June,  1919. 
♦♦  Op.  Cit.,  p.  3059. 
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be  determined  by  the  application  of  the  following  princi- 
ples: 

1.  The  impossible  areas  for  petroliferous  rocks. 

(a)  The  more  extensive  areas  of  igneous  rocks  and  espe- 
cially those  of  the  ancient  shields;  exception,  the  smaller 
dikes. 

(b)  All  pre-Cambrian  strata. 

(c)  All  decidedly  folded  mountainous  tracts  older  than 
the  Cretaceous ;  exceptions,  domed  and  block-faulted  moun- 
tains. 

(d)  All  regionally  metamorphosed  strata^ 

(e)  Practically  all  continental  or  fresh-water  deposits; 
relic  seas,  so  long  as  they  are  partly  salty,  and  saline  lakes 
are  excluded  from  this  classification. 

(f )  Practically  all  marine  formations  that  are  thick  and 
uniform  in  rock  character  and  that  are  devoid  of  inter- 
bedded  dark  shales,  thin-bedded  dark  impure  limestones, 
dark  marls,  or  thin-bedded  limy  and  fossiliferous  sand- 
stones. 

(g)  Practically  all  oceanic  abyssal  deposits ;  these,  how- 
ever, are  rarely  present  on  the  continents. 

2.  Possible  petroliferous  areas. 

(a)  Highly  folded  marine  and  brackish  water  strata 
younger  than  the  Jurassic,  but  more  especially  those  of 
Cenozoic  time. 

(b)  Cambrian  and  Ordovician  unfolded  strata. 

(c)  Lake  deposits  formed  under  arid  climates  that  cause 
the  waters  to  become  saline;  it  appears  that  only  in  salty 
waters,  (not  over  4  per  cent.?)  are  the  bituminous  mate- 
rials made  and  preserved  in  the  form  of  kerogen,  the  source 
of  petroleum ;  some  of  the  Green  River  (Eocene)  continental 
deposits  (the  oil  shales  of  Utah  and  Colorado)  may  be  of 
saline  lakes. 

3.  Petroliferous  areas. 

(a)  All  marine  and  brackish  water  strata  younger  than 
the  Ordovician  and  but  slightly  warped,  faulted,  or  folded ; 
here  are  included  also  the  marine  and  brackish  deposits  of 
relic  seas  like  the  Caspian,  formed  during  the  later  Cen- 
ozoic. The  most  certain  oil-bearing  strata  are  the  porous, 
thin-bedded  sandstones,  limestones,  and  dolomites  that  are 
interbedded  with  black,  brown,  blue,  or  green  shales.  Coal- 
bearing  strata  of  fresh-water  origin  are  excluded.  Series 
of  strata  with  disconformities  may  also  be  petroliferous. 
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because  beneath  former  erosional  surfaces  the  top  strata 
have  induced  porosity  and  therefore  are  possible  reservoir 
rocks. 

(b)  All  marine  strata  that  are,  roughly,  within  100 
miles  of  former  lands ;  here  are  more  apt  to  occur  the  alter- 
nating series  of  thin  and  thick-bedded  sandstones  and  lime- 
stones interbedded  with  shale  zones. 

FACTORS  DETERMINING  THE  GEOGRAPHICAL 

DISTRIBUTION. 

The  Character  of  the  Sediments. — It  is  apparent,  there- 
fore, that  the  prime  factor  determining  the  geographical 
distribution  of  petroliferous  areas  is  the  lithologic  character 
of  the  rocks  involved.  Only  the  sedimentary  areas  need  be 
considered,  and  of  the  sediments  those  formed  under  sub- 
aerial  conditions  of  land  deposition  can  be  eliminated  as  well 
as  those  rarely  encountered  marine  sediments  formed  in  the 
deeper  portions  of  the  ocean.  It  is  between  these  two  re- 
gions in  the  areas  adjacent  to  the  ancient  shore  lines,  exist- 
ent at  the  time  of  deposition,  that  the  geologist  should  de- 
vote his  closest  attention.  The  importance  of  these  former 
shore  lines  has  been  for  some  time  recognized  by  geologists 
but  no  concerted  action  has  been  taken  in  regard  to  outlin- 
ing and  mapping,  in  detail  these  areas  of  greatest  signifi- 
cance. 

The  Nature  of  the  Reservoir. — ^We  have  seen  that  only 
a  minute  fraction  of  the  areas  termed  petroliferous  prov- 
inces actually  produce  oil  in  commercial  quantities.  This  is 
chiefly  due  to  the  lack  of  adequate  structural  traps  to  pre- 
vent the  oil  migrating  to  the  surface  and  there  being  lost. 
Still  in  petroliferous  areas  there  are  many  well-defined  and 
favorable  structures  that  are  non-productive.  The  causes 
for  such  non-productivity  have  in  some  cases  never  been 
discovered.  Local  changes  in  the  original  conditions  of  sedi- 
mentation ;  leakage  points  in  the  structure  in  depth,  not  ex- 
pressed upon  the  surface ;  age  of  the  folding  that  gave  rise 
to  the  structure  as  compared  with  the  age  of  the  sediments 
themselves;  all  such  causes  may  separately  or  in  conjunc- 
tion prevent  accumulation  even  when  other  factors  are  fa- 
vorable. 

In  addition  there  is  the  question  of  local  efficiency  of  the 
reservoir  in  bringing  about  the  accumulation.  We  have  seen 
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that  sandstones  are  among  the  most  porous  of  rocks  and 
make  the  best  reservoirs.  If,  however,  the  sandstone  has 
been  secondarily  cemented  by  the  action  of  circulating  sili- 
ceous waters  in  the  area  where  favorable  structure  has  been 
formed,  resulting  in  the  reduction  of  pore-space  to  the  mini- 
mum, the  value  of  the  rock  as  a  reservoir  will  be  much  dim- 
inished and  no  large  accumulation  will  take  place.  Or,  if 
at  the  time  of  sedimentation  the  conditions  that  brought 
about  the  deposition  of  a  coarse-grained  sandstone  were 
changed  and  mud  as  well  as  sand  were  locally  deposited,  in 
this  locality  the  resultant  sediment  would  be  a  shaly  sand- 
stone of  very  little  pore-space  and  of  little  value  as  a  reser- 
voir. Local  thinning  in  the  sandstone  or  the  development  of 
"partings,"  local  wedges  of  shales  and  other  non-porous 
sediments,  may  also  detract  from  the  value  of  the  reservoir. 

Metamorphism. — The  effect  of  metamorphism  on  the 
distribution  of  oil  had  not  been  fully  appreciated  until  David 
White  formulated  the  carbon  ratio  theory.  The  substance 
of  this  theory  will  be  given  more  fully  under  a  subsequent 
heading.  In  main,  however,  it  postulates  that  in  areas 
where  deformation  and  resultant  metamorphism  have  oc- 
curred to  such  an  extent  that  the  fixed  carbon  in  the  coals 
of  the  same  area  runs  as  high  as  seventy  per  cent.,  calcu- 
lated upon  a  pure  coal  basis,  it  is  extremely  improbable  that 
any  important  accumulation  of  oil  'will  be  found.  This 
criterion  is  obviously  only  applicable  to  those  sedimentary 
areas  where  both  carbonaceous  and  petroliferous  sedimente 
occur. . 

Climate. — If  one  studies  the  distribution  of  the  impor- 
tant oil  fields  of  the  earth's  surface  he  will  be  impressed 
with  the  fact  that  they  seem  to  be  restricted  to  certain 
ranges  in  climate.  MqW*  has  recently  shown  that  all  the 
more  important  oil  fields  lie  between  20°  and  50  **  north  lati- 
tude, and  in  regions  where  the  present  mean  annual  tem- 
perature varies  between  40**  and  70°  F.  If  subsequent  dis- 
coveries conform  to  the  same  rule  there  would  be  suggested 
some  possible  relation  between  oil  distribution  and  climate. 
The  writer,  however,  can  at  present  see  no  connection  be- 
tween actual  climates  and  oil  distribution,  and  believes  that 
this  apparent  zonal  arrangement  is  largely  due  to  accident. 
The  climates  of  the  past,  on  the  other  hand,  have  been 

♦  M.  G.  Mehl:  Some  Factors  in  the  Greogrraphical  Distribution  of 
Petroleum,  Bull.  Sci.  Lab.,  Denison  Univ.,  Vol.  19,  pp.  55-63,  1919. 
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shown  to  be  of  prime  importance  in  the  development  of 
abundant  life  and  would  consequently  be  among  the  deter- 
mining factors  in  the  distribution  of  the  petroliferous  areas. 

THE  FIELD  WORK  OF  THE  GEOLOGIST. 

The  geologist  in  making  field  examinations  must  have 
several  points  in  view.  In  the  first  place  he  must  determine 
by  the  evidence  of  the  fossils  or  by  any  other  means  he  may 
have  the  relative  position  of  the  sediments,  with  which  he 
has*  to  deal,  in  the  geological  column.  In  many  cases  the  age 
of  the  formation  has  been  determined  by  previous  workers, 
but  in  wholly  undeveloped  regions  it  often  happens  that  the 
geologist  must  rely  wholly  upon  his  own  investigations  to 
obtain  all  data  necessary  to  enable  him  to  draw  correct  con- 
clusions. In  such  cases  he  must  first  determine  the  age  of 
the  formations,  then  make  a  careful  study  of  the  nature 
and  origin  of  the  sediments  in  which  he  hopes  to  find  oil. 
This  can  only  be  done  at  points  where  the  strata  in  question 
are  exposed,  and  the  exposures  may  be  separated  from  the 
areas  of  favorable  structure  by  considerable  distances,  so 
there  enters  the  question  of  correlation  between  the  points 
of  exposure  and  the  site  chosen  for  a  test.  In  examining 
the  formations  involved,  or  what  is  termed  the  local  geologic 
section,  the  geologist  must  measure  carefully  each  distinct 
formation  and  make  careful  note  of  its  lithologic  character 
in  order  to  determine  its  possibilities  as  a  petroliferous 
series;  he  must  seek,  measure  and  examine  minutely  all 
formations  that  could  be  considered  as  possible  reservoirs ; 
he  must  locate  these  with  respect  to  the  other  formations  of 
the  section ;  and  to  the  best  of  his  ability  forecast  their  depth 
at  the  point  he  has  chosen  for  his  first  test  well.  For  exam- 
ple, consider  a  test  being  made  in  Monroe  County  in  the 
southern  part  of  the  State.  In  this  area  the  objective  or 
possible  pay  horizon  might  be  the  Tuscaloosa  formation, 
unexposed  except  almost  a  hundred  miles  to  the  north.  The 
geologist  must  therefore,  consider  this  formation  where 
exposed  and  from  this  examination,  aided  by  his  general 
fund  of  geological  knowledge  draw  his  conclusions  as  to  its 
depth  and  character  in  Monroe  County.  Its  depth  he  can 
determine  from  the  average  dip  of  the  other  strata  exposed 
in  the  intervening  area ;  its  character  he  has  determined  at 
the  point  of  outcrop  to  be  decidedly  unfavorable  for  an  oil- 
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producing  series.  However,  he  knows  that  the  Cretaceous 
shore  line  roughly  approximated  the  southern  boundary  of 
the  Tuscaloosa  formation  as  exposed  at  present  and  as  one 
continued  southward  in  this  Cretaceous  sea  conditions 
should  become  more  and  more  similar  to  those  necessary  for 
oil  formation.  Therefore,  he  infers  that  the  Tuscaloosa  for- 
mation as  developed  a  half  mile  below  the  surface  in  Monroe 
County  might  readily  be  a  marine  formation  with  all  the 
requirements  of  a  petroliferous  series.  Naturally  he  cannot 
prove  these  surmises  without  making  a  test,  and  he  may 
recommend  that  a  test  be  made  for  he  logically  reasons  that 
the  series  presents  good  chances,  while  if  he  had  known 
nothing  of  the  local  geological  conditions  in  Cretaceous 
times,  he  may  have  inferred  that  the  Tuscaloosa  formation 
retained  its  same  character  to  the  south  and  so  would  be 
worthless  as  a  producing  horizon  (Fig.  9). 


Fig.    9.     GeneraliEed    section    of   the  coastal-plain    of  Alabama 

showing  (C)  the  Tuscaloosa  formation,  a  typical  continental  forma- 
tion, grading  into  a  marine  series  in  the  direction  of  the  early  Creta- 
ceous sea,  and  (B)  the  Eutaw  shales  and  sands  grading  into  marine 
shales  and  shaly  limestones,  and  finally  (A)  the  Selma  Chalit,  a 
marine  formation  representing  a  period  of  comparatively  deep  and 
clear  water  conditions  of  deposition  in  later  Cretaceous  time.  This 
is  a  hypothetical  set  of  conditions,  which  if  true  would  greatly  in- 
crease the  ^ssibilities  of  oil  production  from  the  Tuscaloosa  and  Eu- 
taw formations  in  southern  Alabama. 

In  addition  to  the  interpretation  and  correlation  of  the 
section  the  geologist  must  seek  localities  where  the  struc- 
ture is  favorable  for  the  accumulation  of  oil,  that  is,  locali- 
ties where  the  strata  have  been  folded  into  anticlines,  syn- 
clines,  domes  and  basins.  This  he  must  do  by  the  careful 
mapping  of  the  area  and  the  plotting  of  all  the  exposures 
and  the  direction  of  the  dip  in  every  instance.  In  certain 
regions  the  formations  are  so  welt  exposed  that  he  can 
trace  a  single  stratum  ail  over  the  area  he  plans  to  map. 
This  he  considers  his  key  bed  and  by  the  use  of  the  plane- 
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table  and  telescopic  alidade  he  determines  and  maps  the 
elevation  of  the  bed  at  many  points.  He  then  draws  con- 
tours based  upon  these  elevations  by  which  he  portrays  the 
structure  of  the  key  bed  exactly  as  a  topographic  map  por- 
trays the  character  of  the  surface  of  the  ground.  (Fig. 
2). 

Structural  Features  and  Topographical  Features. — ^In 
this  connection  one  must  clearly  distinguish  between  struc- 
tural and  topographical  features.  Sometimes  there  may  be 
a  relationship  between  the  two,  but  more  often  they  are 
wholly  independent.  It  more  frequently  happens  that  an 
anticline,  especially  when  it  is  a  pronounced  fold,  is  repre- 
sented by  a  valley  than  a  ridge.  Jones  Valley  and  Brown's 
Valley  are  both  anticlines,  and  on  the  other  hand,  synclines 
are  often  represented  by  ridges  or  areas  of  relief.  Hard 
resistant  formations  may  sometimes  stand  out  as  distinct 
topographical  features  (Fig.  10).  If  the  formation  is  hori- 
zontal the  resultant  feature  will  be  a  flat-topped  hill  or  mesa ; 
if  gently  inclined  it  may  form  an  extended  ridge  or  cuesta 
with  one  abrupt  and  one  gentle  slope,  corresponding  more  or 
less  closely  with  the  dip  of  the  formation ;  if  steeply  inclined 
it  may  form  a  pronounced  ridge  with  approximate  symmet- 
rical slopes,  which  is  termed  a  hogback.  Such  correspondence 
however,  between  topographical  and  structural  features  is 
the  exception  rather  than  the  rule,  usually  there  being  no 
indication  of  the  structures,  as  determined  by  plotting  of 
the  dip  and  strike  at  many  points,  in  the  topography  of  the 
area. 

THE  SURFACE  INDICATIONS. 

We  see,  therefore,  that  the  geologist  does  not  base  his 
conclusions  upon  surface  indications,  except  in  so  far  as  the 
exposures  indicate  the  structure  of  the  underlying  forma- 
tions. He  realizes  that  the  formation  that  happens  to  form 
the  surface  in  the  area  under  consideration  may  be  wholly 
dissimilar  to  the  concealed  formation  that  he  considers  a 
possible  oil  horizon.  There  are,  however,  certain  indica- 
tions that  may  impress  the  geologist  either  favorably  or 
unfavorably  in  drawing  his  conclusions. 

Oil  and  Gas  Seeps. — The  most  important  of  the  favor- 
able indications  is  the  occurrence  of  definite  oil  or  gas  seeps 
in  the  area  under  consideration.    If  there  are  actual  seeps 
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in  the  locality  they  would  at  least  indicate  that  the  series  is 
petroliferous,  and  therefore  the  prospects  good,  if  well-de- 
fined structural  traps  can  be  found.  Unfortunately  most 
reported  seeps  are  not  real  oil  seeps,  but  may  be  a  number 
Qf  other  things.  The  most  common  material  mistaken  for 
oil  scum  is  the  film  of  iron  oxide  (limonite)  that  is  fre- 
quently seen  on  stagnant .  waters.  An  iron  scum  can  be 
readily  recognized  by  the  following  test :  Take  a  twig  and 
immerse  it  in  the  scum-covered  water ;  if  the  scum  breaks 
up  and  cracks  develop  in  it,  it  is  iron  oxide;  if  no  cracks 
develop  and  the  hole  made  by  the  twig  immediately  closes  it 
may  be  oil.  A  further  test  is  to  rub  some  of  the  scum  on 
the  fingers  and  then  try  to  wash  it  off.  If  it  washes  off 
readily  it  is  not  oil,  but  if  it  cannot  be  washed  off,  it  prob- 
ably is  oil.  In  certain  regions  algae  form  scums  on  the 
water  that  greatly  resemble  heavy  oil.  In  East  Texas  the 
writer  has  seen  scums  of  black  or  greenish  black  algae  that 
would  readily  be  mistaken  for  heavy  asphaltic  oil.  The 
simple  test  of  rubbing  it  on  the  fingers  and  then  washing 
it  off,  however,  immediately  shows  that  it  is  not  oil. 

Likewise  bubbles  of  air,  carbon  dioxide,  and  hydrogen 
sulphide  may  be  mistaken  for  true  seeps  of  natural  gas.  A 
combustion  test  or  chemical  analysis  should  be  made  of  the 
material  before  it  is  pronounced  a  natural  gas  seep. 

In  highly  folded  and  faulted  areas  where  there  is  no  pos- 
sibility of  oil  or  gas  accumulation  in  commercial  quantities 
oil  and  gas  seeps  may  occur,  representing  the  final  stages  in 
dissipation  of  the  petroleum  content  of  the  folded  series.  In 
Alabama,  for  example,  the  Trenton  limestone  and  the  Knox 
dolomite  in  the  Coosa  Valley  region  show  occasional  oil  and 
gas  seeps  and  the  Trenton  limestone  sometimes  shows  petro- 
leum saturation  or  impregnation  on  the  outcrop.  These 
shows,  however,  do  not  indicate  that  there  are  commercial 
deposits  of  oil  or  gas  below,  but  that  the  intensity  of  the 
deformation  has  driven  off  the  more  volatile  constituents 
leaving  only  the  heavier  asphaltic  constituents  as  a  residual 
impregnation  at  the  surface.  In  such  a  region  commercial 
pools  though  formerly  present,  would  not  survive  the  de- 
formation to  which  the  area  has  been  subjected  in  later 
geologic  time,  and  only  occasional  saturated  areas  and  seeps 
remain  until  the  present  to  indicate  the  former  existence  of 
greater  petroleum  content  or  possible  important  accumula- 
tions. 
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Salt  Water  Wells  and  Artesian  WeUs. — Strong  flows  of 
salt  water  in  the  deeper  wells  of  any  locality  may  be  consid- 
ered an  unfavorable  indication  as  the  presence  of  abundant 
salt  water  would  indicate  that  the  reservoirs  were  com- 
pletely filled  with  water  to  the  exclusion  of  oil.  A  strong 
flow  of  salt  water  in  a  well  drilled  on  favorable  structure 
would  certainly  warrant  such  a  conclusion.  Artesian  wells 
are  usually  found  in  sjoiclines  and  structural  basins,  where 
hydrostatic  pressure  is  sufficient  to  cause  a  flowing  well. 
The  structural  conditions  necessary  to  artesian  flow  are 
in  the  main  opposite  to  those  necessary  to  oil  accumulation. 
Therefore  one  would  not  expect  to  find  favorable  oil  struc- 
tures in  the  immediate  vicinity  of  artesian  wells. 

FACTORS  OF  NO  SIGNIFICANCE. 

There  are  certain  phenomena  sometimes  erroneously 
considered  oil  signs  by  the  laity,  but  which  in  fact  have  no 
significance.  We  have  seen  that  topography,  except  in  cer- 
tain areas  where  the  dip  slope  can  be  seen,  is  no  index  to 
petroleum  territory.  Oil  fields  occur  beneath  flat  plains, 
rolling  hills,  and  even  rugged  and  mountainous  topography. 
Likewise  elevation  is  of  no  significance.  In  the  Rock  River 
field  of  South  Wyoming  the  oil-bearing  horizon  is  5,000 
feet  above  sea  level  and  at  Goose  Creek,  Texas,  the  wells 
starting  at  sea  level,  get  their  production  from  3,000  feet 
or  more  below.  Climate  is  also  unrelated  to  oil  territory, 
even  though  there  is  the  suggestive  fact  that  the  major  oil 
fields  are  found  between  certain  limits  in  latitude  and  an- 
nual temperature,  but  oil  fields  of  less  importance  have  been 
developed  in  the  tropics  and  in  the  comparatively  frigid 
temperature  of  Alberta.  Likewise  they  are  to  be  found  in 
deserts,  in  swamps,  and  in  fertile  plains. 

Vegetation  is  another  factor  of  no  significance  strictly 
speaking.  However  certain  rock  types  can  be  recognized  by 
the  vegetation  upon  them.  In  north  central  Texas,  for 
instance,  limestone-capped  hills  can  be  readily  recognized  as 
such  from  a  considerable  distance  by  the  mesquite  and  live 
oak  that  apparently  favor  the  limestone  soil.  In  other 
localities  formation  can  be  traced  great  distances  by  the 
vegetation  that  grows  upon  their  outcrops.  In  this  way  the 
vegetation  may  be  helpful  in  working  out  the  structure 
of  an  area,  but  it  does  not  in  any  way  indicate  the  presence 
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or  absence  of  oil  in  the  underlying  sediments.  Other  factors 
of  no  significance  are  the  kind  of  surface  rock,  the  abund- 
ance or  scarcity  of  certain  colored  pebbles,  or  any  other 
kind  of  loose  material,  shells,  fossils,  and  so  forth.  All  of 
these  features  are  wholly  unconnected  and  unrelated  to  the 
underlying  formations  in  which  the  oil  must  occur. 

THE  VALUE  OF  GEOLOGICAL  EXAMINATION. 

The  actual  value  of  geological  examination  has  been  much 
disputed  by  operators,  particularly  in  the  earlier  days  when 
the  geologist  knew  little  regarding  the  conditions  necessary 
for  the  origin  and  the  many  factors  that  influence  the  ac- 
cumulation of  oil.  With  the  development  of  modem  ideas 
and  theories,  which  have  been  in  great  part  proven  by 
actual  experience,  the  expediency  of  a  preliminary  geologi- 
cal examination  has  been  more  and  more  appreciated  by  the 
far-sighted  operators,  and  at  present  practically  every  large 
.  and  progressive  oil  company  has  an  established  geological 
department  and  a  corps  of  geologists.  Indeed  at  present 
the  petroleum  geologist  depends  solely  on  the  operators  for 
employment,  as  the  land  owner  is  not  yet  educated  to  the 
value  of  a  geological  examination  and  is  unwilling  to  pay 
the  necessary  cost.  It  is  not  the  excitable  land-owner  that 
is  willing  to  pay  the  comparatively  high  fees  of  the  consult- 
ing geologist  to  determine  the  value  of  his  land,  but  the 
hard-headed  operator,  whose  common  sense  shows  him  that 
the  cost  of  geological  examination  is  negligible  as  compared 
with  the  cost  of  a  test,  and  if  it  in  any  degree  increases  the 
possible  chance  of  success  it  is  well  worth  while. 

Unfortunately  in  Alabama,  as  in  many  other  wildcat 
territories,  much  money  has  been  wasted  by  lack  of  intelli- 
gent geological  advice.  Though  numerous  wells  have  been 
sunk  in  all  parts  of  the  State' only  three  or  four  have  been 
located  upon  the  recommendation  of  reputable  geologists. 
Undeveloped  territory  is  the  playground  of  the  promoter 
whose  chief  object  is  the  mulcting  of  the  natives,  and  whose 
last  idea  would  be  the  conscientious  development  of  produc- 
ing territory.  The  future,  however,  is  more  promising. 
Large  companies  are  entering  the  field  and  the  locations  of 
future  tests  will  be  determined  upon  the  evidence  obtained 
by  exhaustive  and  detailed  geological  study. 
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THE  OUTLOOK  IN  ALABAMA. 

On  the  whole  the  future  prospects  for  Alabama  are 
promising.  There  occur  in  certain  parts  of  the  State 
sediments  that  meet  all  the  requirements  for  oil  pro- 
duction and  a  variety  of  favorable  structures  occur  through- 
out many  parts  of  the  State,  which  should  bring  about  the 
accumulation  of  the  oil  originating  in  the  petroliferous 
strata.  In  these  series  are  also  found  formations,  some  of 
which  have  a  high  percentage  of  pore-space,  and  which 
should  make  good  reservoir  rocks.  So  it  can  be  seen  that  it 
simply  remains  to  find  these  localities  where  all  the  condi- 
tions are  favorable  and  there  make  sufficiently  deep  tests. 
In  the  past  only  one  or  two  such  tests  have  been  made,  so 
the  failures  of  the  past  should  be  no  discouragement  for  the 
future. 

Geologically  Alabama  is  readily  subdivided  into  three 
provinces ;  in  the  first  of  which  oil  accumulation  in  commer- 
cial quantities  would  be  impossible;  in  the  second  such  ac- 
cumulation would  be  very  improbable;  and  in  the  third 
commercial  accumulation  would  be  possible,  and  in  certain 
favorable  localities  even  ifrobable. 

Impossible  Area. — In  the  following  counties  commercial 
accumulation  of  oil  is  considered  impossible: 

Chambers,  Elmore, 

Chilton,  Lee, 

Clay,  Randolph, 

Cleburne,  Tallapoosa, 

Coosa,  Talladega  (in  part). 

Improbable  Area. — In  the  following  counties,  lying  in 
the  areas  where  the  chance  for  commercial  production  is 
very  improbable,  it  would  not  be  wise  to  spend  money  in 
prospecting : 

Autauga,  Limestone  (in  part), 

Barbour  (in  part),  Lowndes, 

Bibb,  Macon, 

Blount,  Madison  (in  part), 

Bullock,  Marengo  (in  part), 

Calhoun,  Marshall, 

Cherokee,  Montgomery, 

Dallas,  Perry, 

DeKalb,  Pickens, 

Etowah,  Russell, 

Greene,  Shelby, 

Hale,  St.  Clair, 

Jackson,  Sumter, 

Jefferson  (in  part),  Talladega. 
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The  following  counties  should  also  be  classified  with 
improbable  territory,  because  loose  gravel  and  other  unre- 
lated surface  formations  completely  conceal  the  petrolif- 
erous strata  below,  making  it  impossible  to  determine  the 
geological  structure  of*  these  areas : 

Baldwin  (in  part),  Pickens, 

Lamar  (in  part),  Tuscaloosa  (in  part). 

Mobile, 

Possible  Area. — The  counties  in  which  production  is  pos- 
sible are  the  following : 

Baldwin  (in  part),  Henry, 

Barbour  (in  part),  Houston, 

Butler,  Lamar  (in  part), 

Choctaw,  Lauderdale  (in  part), 

Clarke,  Lawrence, 

Coffee,  Marengo  (in  part), 

Colbert,  Marion, 

Conecuh,  Mobile  (in  part), 

Covington,  Monroe, 

Crenshaw,  Morgan, 

Cullman,  Pike  (in  part). 

Dale,  Tuscaloosa  (in  part), 

Escambia,  Walker, 
Fayette,                                           •     Washington, 

Franklin,  Wilcox  (in  part), 

Geneva,    .  Winston. 

THE  GEOLOGICAL  PROVINCES  OF  ALABAMA. 

The  subdivision  of  the  State  of  Alabama  into  the  three 
provinces  given  above ;  namely  the  impossible  territory,  the 
probable  territory  and  the  possible  territory,  is  based  upon 
the  nature  of  the  geological  formations  developed  in  each 
province.  This  classification  can  be  carried  a  step  further 
and  the  State  subdivided  into  eight  distinct  provinces  in 
each  of  which  the  geological  conditions  are  either  slightly  or 
entirely  dissimilar,  giving  rise  to  eight  territories  in  which 
the  possibilities  for  oil  and  gas  would  vary  according  to  the 
nature  and  structure  of  the  rocks  involved.  On  the  accom- 
panying outline  map  of  the  State  (Fig.  11)  these  prov- 
inces are  shown.  As  can  be  readily  recognized  the  bounda- 
ries of  the  provinces  usually  roughly  coincide  with  bounda- 
ries of  the  different  geological  formations.  In  some  cases, 
however,  the  boundaries  follow  changes  in  structure  rather 
than  differences  in  the  age  of  the  formations.  Moreover, 
as  the  subdivision  of  the  State  into  these  provinces  is  purely 
from  the  point  of  view  of  possible  oil  and  gas  production 
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the  boundary  lines  are  indefinite  and  even  though  they  gen- 
erally correspond  with  those  of  the  geological  formation 
they  do  not  necessarily  do  so. 

Province  One. — Impossible  territory.  The  crystalline 
area  composed  of  rocks  of  pre-Cambrian  age  in  most  parts, 
which  are  so  highly  metamorphosed  that  neither  oil  nor  gas 
accumulation  is  possible. 

Province  Two. — The  Paleozoic  area  of  highly  folded  and 
faulted  sedimentary  rocks,  extending  as  far  northwest  as 
the  sixty-five  per  cent,  isovolve  (Fig.  15),  and  southwest 
until  overlapped  by  the  Cretaceous  formations.  This  area 
represents  the  southern  end  of  the  folded  Appalachian  moun- 
tains, and  it  can  be  considered  as  an  extremely  improbable 
territory  for  oil  accumulation.  The  accumulation  of  gas, 
however,  is  possible,  and  the  development  of  small  pools 
can  be  expected  throughout  the  more  favorable  portions, 
from  a  structural  standpoint,  of  the  entire  area. 

Province  Three. — ^The  Plateau  Region  and  the  Tennes- 
see Valley ;  a  province  of  approximately  horizontal  or  gently 
warped  Paleozoic  sediments  comprising  a  petroliferous 
series  in  which  there  are  four  or  five  distinct  potential  oil 
and  gas  horizons.  This  area  is  probably  the  most  favorable 
for  oil  and  gas  production  that  is  to  be  found  in  the  State. 
The  situation  of  this  province  near  the  top  of  the  Cincinnati 
Uplift  is  an  additional  favorable  feature. 

Province  Four. — ^That  portion  of  the  Plateau  Region 
where  the  petroliferous  series,  that  is,  the  Paleozoic  sedi- 
ments, is  concealed  by  the  unconformable  cover  of  the  grav- 
els and  clays  of  the  Cretaceous  formations,  so  that  it  is  im- 
possible for  the  geologist  to  determine  the  structure  of  the 
formations  in  which  the  oil  if  present  will  occur.  The  east- 
em  boundary  of  this  province  is  indefinite,  as  in  this  area 
the  Cretaceous  sediments  cover  the  upland  areas  while  the 
Paleozoics  are  exposed  along  the  streams.  The  possibilities 
for  oil  and  gas  accumulation  in  this  province  are  the  same 
as  in  number  three,  but  owing  to  the  additional  cover  drill- 
ing will  have  to  be  continued  deeper  and  prospecting  carried 
on  by  wildcatting,  strictly  speaking. 

Province  Five. — Impossible  territory.  That  southern- 
most tip  of  the  folded  Appalachian  mountains  which  is 
covered  by  the  overlapping  Cretaceous  strata.  This  prov- 
ince is  considered  impossible  territory  because  the  petrolif- 
erous series,  the  Paleozoic  formations,  are  not  only  intensely 
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Fig.  11.  Outline  map  of  Alabama  showing  the  eight  geological 
provinces.  Provinces  3  and  7  constitute  the  more  probable  oil-produc- 
ing territory  of  the  State. 
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folded  and  faulted  but  are  wholly  concealed  by  an  uncon- 
formable cover. 

Province  Six. — Impossible  territory.  The  metamorphic 
rocks  of  the  crystalline  area  (province  1)  which  are  cov- 
ered by  the  overlapping  Cretaceous  formations.  As  the 
Cretaceous  formations  in  this  province  do  not  show  the 
characteristics  of  a  petroliferous  series  where  sufficiently 
covered  to  entrap  oil  they  can  be  eliminated  as  a  possible  oil 
producing  series,  and  beneath  them  in  the  crystalline  rocks 
oil  accumulation  is  likewise  impossible. 

Province  Seven. — ^A  region  of  Tertiary  sediments  dip- 
ping gently  to  the  south  and  overlying  conformably  a  series 
of  Cretaceous  formations,  which  as  developed  in  depth  in 
this  province  show  many  of  the  characteristics  of  petrolif- 
erous series.  The  Cretaceous  series  is  of  marine  origin  and 
is  locally  folded  so  that  structures  favorable  for  the  accumu- 
lation of  oil  and  gas  are  developed,  and  these  structures  can 
be  recognized  as  such  by  the  geologist  making  an  examina- 
tion of  the  area.  It  is  possible,  however,  that  these  sedi- 
ments contain  insufficient  animal  and  plant  remains  to 
generate  commercial  quantities  of  petroleum.  This  prov- 
ince together  with  province  3  comprises  the  favorable  oil 
territory  of  Alabama. 

Province  Eight. — A  region  in  which  the  geological  con- 
ditions are  the  same  as  in  province  7,  except  that  the  petro- 
liferous series  is  more  deeply  buried  (2,000  to  5,000  feet) , 
and  the  surface  is  formed  by  unconsolidated  material,  so 
that  the  geologist  is  unable  to  locate  definite  structure  and 
development  must  be  brought  about  by  wildcatting. 

GEOLOGICAL  CROSS-SECTIONS  OF  NORTH 

ALABAMA. 

The  valuable  and  instructive  cross-sections  that  were 
made  by  Henry  McCalley  some  time  ago  to  accompany  his 
Report  on  the  Valley  Regions  of  Alabama  have  been  repro- 
duced for  this  report  (Plate  II  inside  back  cover).  These 
cross-sections,  on  account  of  their  accuracy  and  great  de- 
tail, should  be  of  inestimable  value  to  the  future  prospector 
as  well  as  the  landowner  in  giving  them  at  a  glance  the  gen- 
eral features  of  the  structure  in  all  parts  of  northern  Ala- 
bama. On  the  accompanying  index  map  (Fig.  12)  the  loca- 
tions of  the  sections  that  are  referred  to  by  number  on 
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Plate  11  are  given.  At  the  time  the  manuscript  was  written 
the  reproduction  of  these  sections  was  not  contemplated, 
and  so  reference  to  them  in  the  text  hag  not  been  made  so 
frequently  as  their  real  value  would  warrant. 
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NORTHERN  ALABAMA* 

HHE  possible  oil  territory  of  Alabama  can  be  readily 
divided  into  two  regions,  the  Paleozoic  area  of  the 
north,**  and  the  Coastal  Plain  province  of  Creta- 
ceous and  younger  formations  lying  to  the  south. 
These  two  provinces  will  be  treated  separately  in  the  pres- 
ent bulletin.    The  northern  province  will  first  be  discussed 
as  a  whole  and  then  by  counties. 

Topographically,  as  well  as  structurally,  the  Paleozoic 
area  can  be  divided  into  three  rather  well-defined  provinces : 

(1)  The  broad,  open  Coosa  Valley  lying  adjacent  to  the  cry- 
stalline oldland,  with  comparatively  little  relief,  except  for 
occasional  longitudinal  ridges  and  rather  intense  folding; 

(2)  the  plateau  region  of  horizontal  or  gently  warped  Penn- 
sylvanian  strata  broken  by  occasional  anticlinal  valleys 
aligned  northeast  and  southwest,  outliers  of  the  Coosa  Val- 
ley proper,  in  which  the  older  Paleozoic  formations  are  ex- 
posed— a  region  of  much  relief  (200  to  300  ft.)  and  thorough 
dissection,  well  wooded,  and  of  little  agricultural  impor- 

*  In  the  discussion  of  the  general  features  and  oil  possibilities 
of  this  area  the  writer  has  drawn  freely  from  a  paper  recently  pub- 
lished by  him  and  quoted  below. 

**  Among  the  more  important  references  on  the  geology,  physi- 
ography, and  economic  resources  of  northern  Alabama  are: 

Henry  McCalley:  Natural  Gas  and  Petroleum  in  North  Alabama. 
Proc.  Ala.  Industrial  and  Scientific  Soc,  Vol.  1,  No.  1,  pp.  35-48 
(1891). 

Henry  McCalley:  Report  on  the  Valley  Regions  of  Alabama. 
Part  1,  The  Tennessee  Valley  Region;  Part  2,  The  Coosa  Valley  Re- 
gion.    Geological  Survey  of  Alabama    (1896). 

Henry  McCalley:  Report  on  the  Coal  Measures  of  the  Plateau 
Region  of  Alabama,  Geol.  Survey  of  Alabama  (1891). 

Henry  McCalley:  Report  on  the  Warrior  Coal  Basin,  Greol.  Sur- 
vey of  Alabama   (1900). 

M.  J.  Munn:  Reconnoissance  Report  on  the  Fayette  Gas  Field, 
Alabama.  Geol.  Survey  of  Alabama,  Bull.  10  (1911).  Also  pub- 
lished under  the  title:  The  Fayette  Gas  Field,  Alabama.  U.  S.  Geol. 
Survey,  Bull.  471,  pp.  30-55  (1910). 

R.  M.  Harper :  Economic  Botany  of  Alabama.  Part  I,  Geol.  Sur- 
vey of  Alabama  (1913). 

F]ugene  A.  Smith:  Historical  Sketch  of  Oil  and  Gas  Development 
in  Alabama.     Oil  Trade  Journal,  Vol.  9,  p.  133  (April  1918). 

1).  R.  Semmes:  Oil  Possibilities  in  Northern  Alabama,  Min.  & 
Met.,  No.  159  (March,  1920). 


NORTHERN  ALABAMA 


47 


tance;  and  (3)  the  Tennessee  Valley  region  of  horizontal  or 
gently  warped  Pennsylvanian  and  Mississippian  strata, 
where  the  relief  is  not  so  marked,  the  wooded  area  is  less 
extensive,  and  the  country  is  of  more  importance  agricul- 
turally. 

STRATIGRAPHY. 

The  following  generalized  section  gives  an  approximate 
idea  of  the  thickness  and  lithologic  character  of  the  forma- 
tions of  the  region  as  a  whole.  The  Carboniferous  series, 
especially,  shows  lateral  variations  of  striking  prominence, 
but  certain  horizons  are  persistent  throughout  the  area. 


STRATIGRAPHIC  SECTION  FOR  NORTHERN  ALABAMA 


Age 

Pleistocene 
Pliocene 


Formation 
Name 
Lafayette 


Thickness 
0-    50 


Cretaceous       Tuscaloosa 


Pennsylvanian  Coal 

measures 


Upper  Missis-  Mountain 
sippian  limestone 


Lower  Missis-  Fort  Payne 
sippian  chert 


Devonian 


Black  shale 


Lithologic  Ckarctcter 
and  Subdivisions 
Unconsolidated  and  semicon- 
solidated    gravels    and 
sands.     Red,  pinkish,    ma- 
roon, and  whitish  clays. 
0-1000   Gravels,    sands,    and    clays. 
Red     to    gray    or    white. 
Non-marine. 

200-2500  Shales,  arenaceous  shales, 
massive  sandstones,  and 
conglomerates  near  base. 
Basal  conglomerate,  or 
Millstone  grit.  Coal  seams. 

400-  900  Massive  bluish  crinoidal 
limestone  (Bangor  lime- 
stone), overlying  a  series 
of  coarse  to  medium- 
grained  sandstones  with 
alternating  thinner  beds  of 
limestones  and  shales. 
Thick,  locally  massive, 
brown  sandstones  at  base 
(Hartselle  sandstone). 

200-  500  Cherty  limestone  or  lime- 
stones with  thin  chert 
seams  or  layers  of  nodules. 
Readily  eroded,  valley- 
making  formation  (Tus- 
cumbia  limestone).  This 
overlies  a  series  of  hard 
cherts  (Lauderdale  chert), 
very  resistant  to  erosion 
and  forming  prominent 
ridges. 
0-  50  B  1  a  c  k,  highly  bituminous 
shales  and  locally  thin 
sandstones  and  bluish 
shales. 
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Fic.  13.  Extensive  gTiIly  formation  in  the  Tuscaloosa  clays,  (near 
Saunder's  Ferry,  Tuscaloosa  County),  which  cover  the  Coal  Measures 
along  the  northwestern  line  of  the  State.     (Photo  by  R.  M.  Harper.) 
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Age  Formation     Thickness  Lithologic  Character 

Name  and  Subdivisions 

Silurian  Clinton  200-  400    Shales,    limestones     (Niaga- 

ra), and  ferruginous  sand- 
Unconformity  (?)  stones  and  some  conglom- 
erates.    Iron  ores. 
Ordovician        Trenton               500-1000   Bluish,    thin-bedded    lime- 
limestone                               stone   (Pelham  or  Chicka- 

mauga)     with     coarse- 
Unconformity  grained     siliceous     layers, 

making  excellent  oil  sands. 

Knox  2000-3300   Sharply    folded    and    faulted 

dolomite  thick  -  bedded     crystalline 

dolomite  with  chert  seams, 
overlying  600  ft.  of  thick- 
bedded      non-cherty     gray 
crystalline  dolomite. 
Cambrian  Coosa  shales     1000-1500  Thin-bedded    blue    limestone 

and    gray    and    yellow 
shales. 

Of  these  formations  the  Carboniferous  formations  cover 
much  of  the  larger  part  of  the  whole  region,  the  Pennsylvan- 
ian,  or  Coal  Measures,  forming  the  surface  throughout  large 
portions  of  Cullman,  Winston,  Walker,  Blount,  Jefferson, 
and  Tuscaloosa  Counties,  and  the  Mississippian  forming  the 
surface  in  Madison,  Limestone,  Lawrence,  Lauderdale,  and 
Colbert  Counties.  To  the  west,  the  Carboniferous  strata  are 
overlapped  by  the  Cretaceous,  which  in  turn  is  covered  in 
places  by  the  Lafayette,  but  throughout  a  large  part  of  this 
Cretaceous  area  the  underlying  Coal  Measures  are  exposed 
along  the  courses  of  the  principal  streams.  The  pre-Car- 
boniferous  rocks  are  only  exposed  in  small  areas  in  the 
north,  along  the  anticlinal  valleys  farther  south,  and  in  the 
Coosa  Valley. 

OIL  AND  GAS  HORIZONS. 

The  possible  oil  and  gas  horizons  throughout  the  section 
are  rather  numerous ;  many  of  these  horizons  have,  locally, 
given  very  promising  shows.  Owing  to  the  striking  lateral 
variations  in  lithologic  character,  horizons  that  may  at  one 
point  be  promising  have  little  or  no  possibilities  at  another ; 
this  is  especially  true  in  the  Carboniferous  series. 

Pennsylvanian  Horizons. 

In  the  Fayette  gas  field  in  Fayette  County,  the  wells  en- 
countered the  first  shows  at  about  500  feet  (152  m.)  below 
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Frc.  14.  Crevicfs  in  the  Millstone  Grit  <Eight-acre  Rock,  Tusca- 
loosa County)  showing  the  massive  character  of  this  formation.  The 
sandstone  as  a  whole  is  a  poor  oil  horizon,  but  pirous  horizons  in  it 
may  prove  productive.     (Photo  by  R.  M.  Harper.) 
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sea  level,  or  at  a  depth  of  from  850  to  950  ft.  (259  to  289 
m.)-  This  sandstone,  though  giving  good  shows  of  oil, 
proved  of  no  value  and  the  wells  were  continued  500  ft. 
lower  and  there  encountered  the  Fayette  gas  sand  proper, 
a  soft,  white  sand  of  excellent  quality.  The  best  well  of 
this  group  was  estimated  at  4,COO,000  cu.  ft.  (112,003  cu. 
m.),  per  day.  At  other  points,  the  sand  was  found  more 
tightly  cemented  and  proved  less  productive.  About  200 
ft.  below  the  Fayette  sand  a  thick  sandstone  (250  ft.)  was 
encountered,  which  also  gave  gas  shows  and  is  locally  known 
as  the  Second  Gas  sand-  Drilling  has  been  continued  900 
ft.  below  the  Fayette  sand  and  another  thick  sandstone,  con- 
taining salt  water,  was  encountered  near  the  bottom.  This 
sandstone  has  been  correlated  with  the  Pine  sandstone  mem- 
ber of  the  Birmingham  Folio,*  in  which  case  the  Fayette 
sand  should  be  underlain  by  some  1,000  ft.  of  shales  and 
massive  sandstones  to  the  base  of  the  Pine  sandstone,  then 
500  ft.  of  shales  and  shaly  sandstones,  and  finally  500  ft. 
more  or  less  of  ma,ssive  sandstones  with  conglomerates 
at  the  base  (Millstone  grit).  In  other  words,  the  Fayette 
gas  sand  should  be  about  2,000  ft.  above  the  base  of  the 
Pennsylvanian,  if  maximum  thicknesses  were  represented. 
Deep  borings  in  the  area  have  shown,  however,  that  the  total 
thickness  of  the  Pennsylvanian  is  not  over  2,300  ft.,  or 
only  about  1,000  ft.  of  sediments  underlie  the  Fayette  sand. 
The  two  basal  sandstones  of  the  Coal  Measures,  the  upper 
and  lower  conglomerates,  or  the  Pine  sandstone  and  the  Mill- 
stone grit,  can  be  considered  as  possible  oil  horizons,  but 
owing  to  their  great  thickness,  thorough  cementation,  and 
massive  character,  as  well  as  the  fact  that  they  have  no 
adequate  source  of  oil  below,  the  writer  would  not  consider 
them  horizons  worthy  in  themselves  of  extensive  testing. 
(Fig.  14.) 

MississippiAN  Horizons. 

As  early  as  1865,  wells  were  drilled  in  Lawrence  County 
in  the  vicinity  of  asphaltum  and  maltha  showings  in  Mis- 
sissippian  strata,  and  the  majority  of  all  such  occurrences 
of  bitumen,  maltha,  and  asphaltum  that  have  been  reported 
since  are  in  these  formations.  In  the  Bangor  limestone, 
many  such  occurrences  have  been  found  and  it  is  not  unrea- 

♦  Folio  No.  175.     U.  S.  Geol.  Survey. 
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sonable  to  suppose  that  a  sandy  layer  in  this  limestone  migrht 
prove  a  paying  oil  sand.  Below  the  Bangor  comes  the  Hart- 
selle  group  of  thick  sandstones  and  interbedded  limestones. 
In  Morgan,  Lawrence,  and  Franklin  Counties,  numerous 
seeps  have  been  found  in  the  Hartselle,  and,  in  many  places, 
this  group  is  found  saturated  with  residual  petroleum.  In 
many  localities  this  sandstone  is  coarse-grained  and  friable, 
with  a  large  amount  of  pore  space,  which  should  make  it  an 
excellent  oil  sand ;  but  elsewhere  it  is  fine-grained  and  highly 
cemented  and  has  so  little  pore  space  that  it  is  improbable 
that  it  would  prove  a  pay  sand.  Unfortunately,  no  good 
test  has  been  made  in  this  horizon  as  none  of  the  wells 
started  in  the  Pennsylvanian  has  reached  this  depth,  while 
those  started  below  the  Pennsylvanian  have  usually  com- 
nienced  operations  on  the  Hartselle  itself,  or  immediately 
above  it.  The  Lower  Mississippian  Tuscumbia  limestone 
has  given  rather  promising  shows  in  certain  recent  tests. 
In  it  are  found  sandy  horizons  that,  according  to  the  drill- 
er's statement,  make  excellent  oil  sands.  This  limestone 
gave  encouraging  shows  in  the  wells  at  Atwood  and.  Frank- 
fort in  Franklin  County  and  also  in  some  of  the  tests  made 
in  Walker  and  Jefferson  Counties.  It  should  be  regarded, 
therefore,  as  a  potential  horizon  in  any  test  located  so  as  to 
strike  it  at  a  reasonable  depth. 

Trenton  Horizon. 

The  only  well  that  has  struck  oil  in  commercial  quanti- 
ties in  Alabama  found  it  in  the  Trenton  (Pelham)  limestone. 
This  horizon  is,  in  the  opinion  of  the  writer,  the  most  favor- 
able for  commercial  oil  and  gas  to  be  found  in  the  northern 
part  of  the  State.  The  Trenton  series  is  composed  of  thin- 
bedded  bluish  and  shaly  limestones,  throughout  which  there 
are  horizons  of  coarse-grained,  sandy  limestones  making 
good  oil  sands. 

The  Trenton  limestone  has  given  shows  of  oil  and  gas 
at  many  points  in  the  northern  part  of  the  State.  Besides 
the  Goyer  well  in  Lawrence  County,  in  which  commercial 
production  was  found  in  the  Trenton,  it  has  given  good 
shows  of  oil  in  the  well  at  Hartselle,  Morgan  County,  the 
Atwood  well,  Franklin  County,  the  Bryan  well,  Jefferson 
County  and  the  Allen  well  near  Florence,  Lauderdale  Coun- 
ty. Good  shows  of  gas  were  also  found  in  the  Trenton  in 
the  wells  near  Hazel  Green,  Madison  County. 
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Knox  Horizon. 

The  Cambro-Ordovician  Knox  dolomite  has  occasionally 
given  small  shows  of  gas ;  and  since  dolomitization  with  its 
attendant  shrinkage  should  indicate  increase  in  pore  space 
and  in  capacity  as  a  reservoir,  this  formation  has  been 
tested  several  tinges  in  the  hope  of  its  proving  productive. 
But,  as  the  Knox  lies  unconformably  below  the  Trenton 
and  where  exposed  shows  a  high  degree  of  deformation,  its 
possibilities  for  petroleum  are  so  slight  as  to  be  unworthy 
of  serious  consideration. 

The  possibilities  of  the  Knox  as  a  gas  producer  are  good 
throughout  the  north  and  northwestern  portions  of  the 
State.  A  small  show  of  gas  was  found  in  the  Knox  in  the 
Huntsville  well,  Madison  County,  and  in  the  Frankfort  well, 
Franklin  County,  and  in  the  Haleyville  well,  in  Winston 
County,  the  Knox  produced  some  40,000  cu.  ft.  of  gas  per 
day. 

Structural  Features. 

The  Coosa  Valley  region  and  the  adjacent  outlying  val- 
leys are  characterized  by  a  rather  intense  type  of  parallel 
folds,  trending  northeast  and  southwest,  with  which  are 
occasionally  associated  faults  showing  displacements  as 
great  as  10,000  feet.  In  many  of  these  folds,  the  Ordovi- 
cian  formations  are  exposed  and  they,  consequently,  have 
no  possibilities  as  oil  traps.  In  addition  to  the  northeastern 
series  of  prominent  Appalachian-type  folds,  there  is  a  series 
of  undulations  running  northwest  and  southeast.  These 
folds,  or  "waves"  as  they  have  been  termed  by  the  earlier 
writers,  are  sometimes  quite  pronounced  and  show  a  re- 
versal of  100  ft.  or  more.  At  the  intersection  of  these  undu- 
lations quaquaversal  structures  are  formed,  such  as  the 
Blount  Springs  dome,  which  should  make  excellent  oil  traps 
if  the  oil  horizons  themselves  are  not  exposed.  The  inten- 
sity of  the  deformation  of  this  area,  however,  is  considered 
an  unfavorable  factor  in  the  development  of  valuable  ac- 
cumulations of  oil. 

In  the  Plateau  region,  running  parallel  to  the  Appala- 
chian folds  farther  east  and  south,  there  is  a  series  of  sub- 
sidiary undulations,  which  can  be  traced  out  in  the  beds  of 
the  Coal  Measures.  In  this  area  are  likewise  developed  the 
series  of  northwest-southeast  waves,  and  at  the  intersection 
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of  these  two  series  more  or  less  perfectly  developed  domes 
are  occasionally  established.  Unfortunately,  the  most  fa- 
vorable portion  of  the  Pennsylvanian  area,  the  western  part, 
is  rather  extensively  covered  by  the  Lafayette  gravels  and 
the  Cretaceous  series,  or  by  a  mantle  of  residual  soil,  which 
makes  the  locating  of  favorable  structures  a  difficult  task ; 
and  after  evidence  of  folding  has  been  found,  it  la  often  im- 
possible to  map  the  structures  in  detail. 

In  the  Tennessee  Valley  region,  especially  in  the  area 
underlain  by  the  Mountain  Limestone  group  (Morgan,  Law- 
rence, Franklin,  and  Colbert  Counties),  the  two  series  of 
undulations  can  be  readily  detected ;  and  owing  to  the  char- 
acter of  the  surface  rock  the  structure  can  be  accurately 
mapped.    Since  the  most  favorable  oil  horizon,  the  Trenton, 
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occurs  in  this  area  at  a  depth  of  1,000  to  2,000  ft.,  the  area  is 
considered  very  favorable  for  future  prospecting. 

Significance  of  Carbon  Ratios  of  Coals  of  Area. 

A  recent  paper  by  Fuller,*  discussing  the  relation  of  the 
carbon  ratios  of  the  Pennsylvanian  coals  to  the  oil  fields  of 
northern  Texas,  has  interested  the  writer  in  collecting  and 
plotting  the  fixed  carbon  percentages  of  the  Pennsylvanian 
coals  of  northern  Alabama.  In  certain  localities,  a  suf- 
ficient number  of  analyses  were  obtainable  to  locate  the 
isovolvesf  definitely ;  in  other  areas,  their  location  was  large- 
ly inferred.  On  the  accompanying  map,  the  direct  relation- 
ship between  the  fixed  carbon  and  the  amount  of  deforma- 
tion is  very  apparent.  Even  such  outlying  folds  as  the 
Sequatchie  anticline  have  their  definite  effect  upon  the  per- 
centage of  fixed  carbon  in  the  coal  mined  along  their  flanks. 
The  degree  of  metamorphism  attending  this  deformation 
has  been  shown  by  David  WhiteJ  to  be  definitely  related  to 
the  distribution  and  composition  of  the  oils  found  in  the 
formations  affected.  When  metamorphism  has  reached  such 
an  extent  that  the  fixed  carbon  in  the  coals,  considered  on  a 
basis  of  pure  coal,  has  reached  a  percentage  of  70,  it  is  very 
improbable  that  oil  pools  of  commercial  importance  will  be 
found.  In  the  case  of  northern  Alabama,  the  writer  be- 
lieves that  all  areas  where  the  fixed  carbon  runs  as  high 
as  65  per  cent,  may  be  considered  as  unfavorable  territory 
and  unworthy  of  extensive  tests,  until  at  least  the  areas  of 
lower  percentages  have  been  tested  and  oil  found  in  paying 
quantities.  An  examination  of  the  accompanying  map 
shows  that  the  65-percent,  isovolve  becomes  definitely  fixed 
near  Huntsville  and  swings  southward  and  westward  across 
Madison,  Marshall,  Cullman,  and  Blount  Counties,  and  along 
the  northwestern  line  of  Jefferson  County,  thence  across 
Tuscaloosa  County,  swinging  around  the  southwestern  end 

*  Myron  L.  Fuller:  Relation  of  Oil  to  Carbon  Ratios  of  Pennsyl- 
vanian Coals  in  North  Texas.  Econ.  Geol.,  Vol.  14,  pp.  536-542  (June, 
1919). 

t  The  term  "isovolve"  has  been  adopted  by  Fuller,  in  the  paper 
first  cited,  to  signify  a  line  drawn  through  points  of  equal  carbon 
ratio. 

t  David  White:  Some  Relations  in  Origin  Between  Coal  and 
Petroleum.  JnL  Wash.  Acad.  Sci.,  Vol.  6,  pp.  189-212  (March  16, 
1915). 

David  White:  Late  Theories  Regarding  the  Orig^in  of  Oil.  Bull, 
Geol.  Soc.  Amer.,  Vol.  28,  pp.  727-734  (Sept.,  1917). 
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of  Jones*  Valley  anticline  into  Shelby  County,  thence  south- 
ward again  following  the  crystalline  area.  Farther  east, 
the  70-per  cent,  and  the  75-per  cent,  isovolves  swing  around 
the  areas  of  more  intense  folding  and  attendant  metamor- 
phism.  To  the  north  and  west  of  the  65-per  cent,  isovolve, 
the  60-per  cent,  isovolve  is  less  definitely  located ;  and  owing 
to  the  scarcity  of  analyses  of  the  coals  of  Marion  and  Frank- 
lin Counties,  the  location  of  the  55-per  cent,  isovolve  is  in 
part  inferred. 

Favorable  Areas. 

If  we  are  to  consider  the  relation  between  metamorphism 
and  oil  distribution  and  composition  as  established,  we  are 
led  to  the  conclusion  that  all  the  Coosa  Valley  region  and 
much  of  the  Plateau  Region  is  unfavorable  territory,  and 
would  expect  in  this  area  only  small  accumulations  of  light 
oil.  West  and  north  of  the  65-per  cent,  isovolve  there  should 
be  better  chances  for  larger  accumulations,  provided  we 
have  the  other  necessary  requirements  of  favorable  section 
and  structure. 

The  Pennsylvanian  series  shows  a  fairly  favorable  sec- 
tion, several  good  sands,  and  good  structure  where  it  can  be 
worked  out.  Most  of  the  area  underlain  by  the  Coal  Meas- 
ures lie  within  the  65-per  cent,  isovolve;  to  the  west,  the 
Coal  Measures  are  covered  by  the  Lafayette  and  Cretaceous 
formations.  In  the  Fayette  district,  which  is  near  the  55- 
per  cent,  isovolve,  only  gas  was  found  in  paying  quantities, 
which  would  indicate  that  the  degree  of  metamorphism  was 
still  too  great  for  accumulation  of  oil.  Considering,  there- 
fore, all  evidence  obtained  so  far,  the  Pennsylvanian  area 
is  not  considered  favorable  territory  except  toward  the 
western  line  of  the  State.  In  this  area  a  hole  drilled  to 
2,500  or  3,000  ft.  would  test  the  Hartselle  sandstone  as  well 
as  the  Pennsylvanian  horizons. 

To  the  north,  the  Pennsylvanian  formations  break  off 
forming  a  pronounced  scarp  facing  the  north.  Passing 
down  over  this  scarp,  one  comes  upon  a  fairly  level  plain 
underlain  by  the  lower  members  of  the  Bangor  limestone. 
The  upper,  more  massive  members  of  this  limestone  form 
the  base  of  the  scarp.  Farther  north,  beyond  the  plain 
underlain  by  the  lower  Bangor  limestone,  another  scarp  is 
formed  by  the  Hartselle  sandstone,  locally  known  as  Little 
Mountain.    Between  these  two  scarps  there  might  be  found 
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favorable  structure,  where  the  Hartselle  is  sufficiently  cov- 
ered to  prove  productive;  this  area  is  rather  limited,  how- 
ever, for  which  reason  practically  no  tests  have  been  made 
of  the  Mississippian  horizons. 

By  drilling  at  any  point  north  of  the  Pennsylvanian 
scarp,  the  upper  Trenton  horizons  (Goyer  horizon)  would 
be  encountered  not  more  than  2,000  ft.  (609  m.)  in  depth. 
This  would  give  a  large  territory  comprising  most  of  Mor- 
gan, Lawrence,  Colbert,  and  parts  of  Franklin  and  Lauder- 
dale Counties,  in  which  the  type  of  structures  commonly 
considered  as  oil  traps  are  fairly  abundant,  the  degree  of 
metamorphism  is  comparatively  low,  and  the  section  is  de- 
cidedly favorable.  It  is  this  area,  and  especially  in  Frank- 
lin, Colbert,  and  Lawrence  Counties,  that  the  writer  would 
suggest  that  future  tests  be  made.  Numerous  anticlinal 
folds  can  be  found  in  the  Hartselle  sandstones  and  in  places 
definite  closure  can  be  worked  out. 

Past  and  Present  Development. 

The  past  and  present  development  of  oil  and  gas  pros- 
pecting and  the-  results  obtained  together  with  the  logs  of 
the  more  important  tests  are  discussed  in  detail  in  the  coun- 
ty descriptions  that  follow.  The  following  is  a  chronological 
list  of  the  outstanding  tests  that  have  been  made  in  northern 
Alabama.  The  logs  and  descriptions  of  these  wells  can  be 
found  under  the  respective  counties : 

1865.  Watson  wells,  southeastern  Lawrence  County;  good  shows 
in  two  wells ;  Trenton  horizon. 

1890.  Newmarket  well,  Madison  County;  strong  petroleum  odor, 
but  no  sand;  Trenton  horizon. 

1891.  Goyer  wells,  southeastern  Lawrence  County;  one  estimated 
at  25  bbl.  a  day;  Trenton  horizon. 

1893.  Allen  wells,  Florence,  Lauderdale  County;  one  dry,  the 
other  showed  small  quantities  of  very  light  oil  and  some  gas,  well 
spoiled  by  shooting;  Trenton  horizon. 

1904-5.  Huntsville  and  Hazel  Green,  Madison  County;  gas  shows 
at  both  localities;  Trenton  horizon. 

1909.  Fayette  wells,  Fayette  County;  one  estimated  at  4,000,000 
cu.  ft.  of  gas;  Pennsylvanian  horizon. 

1910-11.  Shannon  wells,  Jasper,  Walker  County;  50,000  cu.  ft. 
of  gas,  oil  show;  Pennsylvanian  horizon. 

1911-12.  Woodward  Iron  Co.,  Russellville,  Franklin  County; 
small  gas  show  in  Knox  dolomite  (?). 

1912.  Bryan,  Jefferson  County;  oil  and  gas  show;  Pennsylvanian 
horizon. 

1916.  Cordova,  Walker  County;  good  show,  black  residual  oil; 
Pennsylvanian  horizon. 

1917-18.  Atwood  well,  Franklin  County;  gas  indications;  Penn- 
sylvanian horizon. 
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1917-18.  Aldrich  Dome  wells,  6  mi.  southeast  of  Birmingham, 
Jefferson  County;  gas  shows;  Pennsylvanian  horizon. 

1918.  Guin  well,  Lamar  County;  oil  shows  in  two  sands;  Penn- 
sylvanian horizon. 

1919.  Hobson  well,  Frankfort,  Franklin  County;  drilling  at  1765 
ft.  (Dec.),  small  oil  and  gas  shows;  Trenton  horizon. 

The  evidence  of  the  above  tests  strongly  supports  the 
carbon  ratio  hypothesis,  as  all  localities  near  the  65-per  cent, 
isovolve  showed  gas  and  only  small  shows  of  oil.  The  heavy 
oil  found  at  Cordova  (26.5°  Be),  is  an  exception,  but  this 
was  undoubtedly  a  pocket  of  residual  oil,  the  lighter  volatile 
constituents  of  which  had  been  driven  off. 

Future  Prospecting. 

The  area  the  writer  considers  most  favorable  for  future 
testing  is  the  northwestern  portion  of  the  State,  where  the 
Trenton  limestone  would  be  the  producing  horizon.  Even 
this  area  is  not  without  its  disadvantages.  The  degree  of 
metamorphism  increases  not  only  near  areas  of  deformation 
but  in  depth  in  any  locality  as  is  shown  by  the  progressive 
increase  of  fixed  carbon  in  the  successively  older  coal  beds 
in  passing  downward  in  a  normal  sedimentary  series.* 
Therefore  the  degree  of  incipient  metamorphism  of  the 
Ordovician  and  Cambrian  limestones,  once  covered  to  great 
depths  by  the  younger  Paleozoic  formations,  may  be  much 
greater  than  is  indicated  by  the  Pennsylvanian  coal,  in 
which  case  commercial  accumulations  of  oil  would  be  im- 
probable. For  this  reason  the  Knox  dolomite  is  not  re- 
garded by  the  writer  as  a  potential  oil  producer,  even  though 
its  possibilities  for  gas  production  may  be  good. 

Upon  the  whole,  however,  considering  the  structure,  the 
lithologic  character  of  the  section,  and  the  evidence  of  the 
carbon  ratios  of  the  overlying  Pennsylvanian  coals,  the  area 
is  undoubtedly  worthy  of  further  tests,  provided  they  be  well 
located  on  carefully  determined  structure. 

In  addition  to  the  northwestern  corner  of  the  State,  the 
Coal  Measures,  where  exposed  in  Winston,  Marion,  and 
Fayette  Counties,  should  be  well  worth  testing,  especially 
where  drilling  is  continued  to  sufficient  depths  to  test  the 
Hartselle  and  the  Trenton  horizons. 


♦  This  principle  now  regarded  as  established  is  known  as  the  law 
of  Hilt  (see  Carl  Hilt,  Ann.  Assn.  d'Ingenieur  de  Liege,  p.  287,  1873). 
It  is  subject  to  certain  exceptions,  but  under  normal  conditions  is 
universally  applicable. 


COUNTY  DESCRIPTIONS 


BIBB  COUNTY. 

GEOLOGY  AND  STRUCTURE. 

Bibb  County  is  located  at  the  southern  end  of  the  highly 
folded  and  somewhat  metamorphosed  Coosa  Valley  region. 
Throughout  most  of  the  southern  and  western  part  of  the 
county  the  folded  Paleozoic  formations  are  covered  by  the 
gravels  and  clays  of  the  Tuscaloosa  formation  (Creta- 
ceous) ,  which  effectually  conceal  the  structure  of  these  older 
sediments.  Farther  north  the  Coal  Measures  are  uncov- 
ered and. there  they  occur  in  a  broken  syncline.  The  high 
percentage  of  fixed  carbon  in  the  coal  of  this  area  indicates 
that  there  is  very  little  possibility  of  oil  production.  How- 
ever, small  gas  pools  might  be  found  in  the  sands  of  the 
Coal  Measures  where  the  structure  is  favorable.  Between 
Centerville  and  the  Coal  Measures  to  the  north  the  older 
Paleozoics  outcrop  and  even  the  possible  oil  and  gas  hori- 
zons are  exposed,  so  that  in  this  area  there  is  no  chance  for 
production. 

DEVELOPMENT. 

Some  diamond  drill  holes  have  been  sunk  in  prospecting 
for  coal  and  iron,  but  no  oil  or  gas  showings  of  consequence 
have  been  reported. 

BLOUNT  COUNTY. 

GEOLOGY. 

Blount  County  lies  in  the  plateau  or  upland  region  sepa- 
rating the  valleys  of  the  Coosa  and  the  Tennessee.  The  Coal 
Measures  form  the  surface  throughout  the  county  except 
for  two  anticlinal  valleys,  which  traverse  the  county  from 
northeast  to  southwest.  In  Brown's  valley,  the  northern- 
most of  the  two,  the  Paleozoic  series  as  far  down  as  the 
Silurian  (Niagara)  limestone  is  exposed  in  the  valley  floor. 
In  Murphree's  valley  to  the  south  the  series  as  far  down 
as  the  Knox  dolomite  is  exposed.    (Sections  11-15,  Plate  II.) 
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STRUCTURE. 

The  dominant  structural  features  of  the  county  are  the 
two  prominent  Appalachian-type  folds.  The  Brown's  val- 
ley anticline,  a  southward  continuation  of  the  Sequatchee 
anticline,  pitches  gently  to  the  southwest,  with  successively 
younger  formations  swinging  around  its  southern  end,  so 
that  the  fold  is  covered  by  the  Coal  Measures  just  beyond 
the  southern  line  of  the  county.  The  axis  of  the  Murphree's 
Valley  anticline  is  practically  horizontal,  except  at  its  north- 
ern end  where  it  pitches  slightly  to  the  northeast.  Through- 
out its  entire  length  the  Knox  dolomite  is  exposed,  so  that  it 
offers  no  possibilities  for  either  oil  or  gas. 

In  addition  to  these  two  very  prominent  folds  there  are 
other  minor  undulations  that  roughly  parallel  them.  More- 
over there  is  a  separate  and  distinct  series  of  folds  devel- 
oped almost  -  perpendicular  to  the  northeast-southwest 
series.  These  undulations  or  waves  are  not  pronounced, 
but  they  can  be  readily  detected  by  careful  examination.  At 
the  intersections  of  these  two  systems  favorable  structures 
are  sometimes  formed.  The  Blount's  Spring  dome  (Fig. 
16)  is  a  structural  high  point  or  node  on  the  major  Se- 


FiG.  16.  Cross-section  of  the  Brown's  Valley  anticline  at  Blount 
Springs  showing  the  asymmetrical  character  of  the  Appalachian  folds 
and  the  normal  development  of  the  middle  and  upper  members  of  the 
Paleozoic  series  of  Northern  Alabama. 


quatchee  anticline  that  probably  lies  at  the  intersection  of 
this  large  fold  and  one  of  the  less  pronounced  undulations 
developed  at  right  angles  to  it.  On  Blount  Mountain  near 
the  line  between  Blount  and  St.  Clair  Counties  there  is  an- 
other anticline  beginning  at  Greasy  Cove  and  thence  run- 
ning southwest  towards  Sec.  3,  T.  14  N.,  R.  1  E.,  some  ten 
or  more  miles.  This  anticline  is  not  breached  throughout 
its  development  on  Blount  Mountain,  so  that  structural  high 
points  or  nodes  developed  along  its  axis  would  be  favorable 
points  for  gas  accumulation. 


CALHOUN  COUNTY  61 

The  folding  so  prevalent  throughout  the  county  is  accom- 
panied by  faulting,  which  in  some  places  involves  extensive 
movements.  The  northern  flank  of  the  Brown's  Valley  anti- 
cline is  faulted  at*  Blount's  Springs,  and  on  the  northern 
side  of  Murphree's  Valley  near  Altoona  the  Coosa  Shales 
are  faulted  against  the  Clinton,  representing  a  movement 
of  over  a  thousand  feet. 


DEVELOPMENT. 

No  tests  made  solely  for  oil  or  gas  have  been  reported 
from  Blount  County  though  numerous  holes  have  been 
drilled  in  prospecting  for  coal  and  iron.  Some  oil  seeps 
have  been  reported,  and  in  several  places  the  rocks  are  lo- 
cally saturated  with  petroleum. 


CALHOUN  COUNTY. 

GEOLOGY  AND  STRUCTURE. 

Calhoun  County  is  underlain  by  highly  folded  and  fault- 
ed, and  in  places  highly  metamorphosed  sediments  ranging 
in  age  from  the  pre-Cambrian  to  the  Lower  Carboniferous. 
Throughout  the  county  the  possible  oil  and  gas  horizons 
are  repeatedly  exposed  and  on  the  whole  so  greatly  meta- 
morphosed that  there  would  be  no  chance  for  oil  or  gas  ac- 
cumulation in  commercial  quantities. 


CHEROKEE  COUNTY. 

GEOLOGY  AND  STRUCTURE. 

Cherokee  County  like  Calhoun  lies  in  the  Coosa  Valley 
proper,  and  only  along  its  northwestern  line  do  we  find  any 
of  the  upper  Paleozoic  formations  still  uneroded.  Through- 
out the  rest  of  the  county  the  possible  oil  and  gas-bearing 
formations  are  repeatedly  exposed  as  well  as  highly  folded 
and  faulted.  The  coal  from  the  northern  part  of  the  county, 
moreover,  shows  an  exceptionally  high  percentage  of  fixed 
carbon  (75  per  cent.),  so  that  the  county  as  a  whole  can 
virtually  be  classed  as  impossible  territory. 
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COLBERT  COUNTY. 

GEOLOGY. 

* 

Surface  gravels  and  clays  cover  extensive  portions  of 
the  southern  and  western  part  of  this  county.  These  gravels 
may  be  either  Lafayette  formation  or  Tuscaloosa  formation, 
but  in  either  case  they  effectually  conceal  the  structure  of 
the  underlying  Sub-carboniferous  strata.  Throughout  the 
southern  part  of  the  county,  in  the  stream  beds,  the  Hart- 
selle  sandstone  outcrops.  The  northern  limit  of  the  Hart- 
selle  is  marked  by  a  pronounced  scarp,  that  continues  east- 
ward throughout  the  next  two  counties  and  is  known  as 
Little  Mountain.  North  of  Little  Mountain  the  Tuscumbia 
limestone  forms  the  broad  flat  floor  of  the  Tennessee  Val- 
ley, and  this  limestone  has  weathered  leaving  a  heavy  man- 
tle of  red  soil,  so  that  exposures  throughout  this  area  are 
comparatively  scarce.     (Section  14,  Plate  II.) 

STBUCTUBE. 

In  that  portion  of  the  county  where  the  Hartselle  sand- 
stone is  exposed  the  structure  can  be  readily  determined, 
and  it  is  evident  that  folding  is  rather  widespread.  The 
prevalent  types  of  structure  are  the  northwest-southeast 
waves  and  occasionally  cross-folds  are  found.  One  test  is 
now  being  made  across  the  south  line  of  the  county  on  one 
of  these  undulations.  Throughout  the  area  underlain  by 
the  Tuscumbia  limestone  the  structure  cannot  be  accurately 
determined,  so  development  in  this  area  must  go  on  blind- 
folded. 

DEVELOPMENT. 

No  tests  for  oil  or  gas  have  been  reported  from  Colbert 
County.  Numerous  seeps  and  some  tar  springs  have  been 
found  in  the  Hartselle  sandstone  region,  and  in  some  places 
this  sandstone  is  impregnated  with  petroleum  over  exten- 
sive areas. 

CULLMAN  COUNTY. 

GEOLOGY. 

Cullman  County  lies  almost  wholly  in  the  Plateau  Re- 
gion, the  resistant  beds  of  the  Coal  Measures  forming  a 
rather  elevated,  partially  dissected  plateau,  that  is  locally 
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termed  Sand  Mountain  (to  be  differentiated  from  Raccoon 
Mountain  also  called  Sand  Mountain).  Near  the  northern 
line  of  the  county  the  Coal  Measures  plateau  breaks  off 
sharply,  forming  a  pronounced  scarp  at  the  foot  of  which 
the  strata  of  the  Mountain  limestone  group  reach  the  sur- 
face.    (Section  14,  Plate  II.) 

Analyses  of  the  coals  from  .Cullman  County  show  that 
the  fixed  carbon  runs  rather  high,  about  64  per  cent.  Al- 
though this  is  not  too  high  for  oil  accumulation  it  indicates 
that  gas  would  be  more  likely  to  occur. 

STRUCTURE. 

The  well-exposed  series  of  the  Coal  Measures  lends  it- 
self readily  to  the  determination  of  the  structure  of  the 
area.  Folding  is  apparently  widespread  and  the  two  dis- 
tinct systems  of  folding  that  have  already  been  mentioned 
are  both  evident;  those  folds  aligned  northwest-southeast, 
and  those  northeast-southwest. 

DEVELOPMENT. 

No  wells  drilled  for  oil  have  been  reported,  but  several 
water  wells  were  drilled  in  the  vicinity  of  Cullman,  one 
reaching  a  depth  of  1,320  feet.  No  oil  or  gas  were  reported 
from  these  wells. 

DEKALB  COUNTY. 

GEOLOGY  AND  STRUCTURE. 

Topographically  and  structurally  DeKalb  County  is  read- 
ily divided  into  three  parts:  Wills'  Valley,  a  sharp  anti- 
clinal valley  of  the  Appalachian  type,  and  the  two  broad 
gentle  synclinal  mountains  lying  to  either  side ;  Sand  Moun- 
tain to  the  northwest  and  Lookout  Mountain  to  the  south- 
east. In  Wills'  Valley  the  Knox  dolomite  is  exposed  and- it, 
therefore,  offers  no  chance  for  oil  or  gas  production.  The 
two  adjacent  mountains  underlain  by  the  Coal  Measures  are 
synclinal  in  general  structure  and  the  coal  from  these  areas, 
moreover,  shows  a  very  high  percentage  of  fixed  carbon  (75 
per  cent,  or  more),  so  that  it  is  exceedingly  unlikely  that  oil 
will  be  found  in  the  county  in  paying  quantities.  (Sections 
1-4,  Plate  II.) 
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ETOWAH  COUNTY. 

.  * 

GEOLOGY  AND  STRUCTURE. 

This  county,  lying  mostly  in  the  Coosa  Valley,  is  under- 
lain throughout  most  of  its  southern  and  eastern  portion  by 
the  Coosa  shales,  which  are  stratigraphically  lower  than 
any  known  oil  horizon,  and  so  can  be  regarded  as  impossible 
territory.  In  the  northern  part  of  the  county  the  Coal  Meas- 
ures occur  in  the  southwest  end  of  Lookout  Mountain 
and  in  the  northern  end  of  Blount  Mountain,  but  in  these 
areas  the  degree  of  metamorphism  as  shown  by  the  high 
fixed  carbon  percentages  of  the  coal  is  so  great  as  to  pre- 
clude the  possibility  of  oil  in  commercial  quantities.  (Sec- 
tions 5-9,  Plate  II.) 

DEVELOPMENT. 

A  well  was  drilled  near  Gadsden  in  1919.  The  results 
of  this  test  have  not  been  ascertained,  but  considering  the 
highly  folded  and  faulted  character  of  the  Paleozoic  series 
in  this  locality,  only  negative  results  could  be  expected. 

FAYETTE  COUNTY. 

GEOLOGY. 

The  sandstones  and  shales  of  the  Coal  Measures  underlie 
the  entire  extent  of  Fayette  County,  but  they  are  exposed 
in  only  limited  areas,  for  throughout  most  of  the  county  the 
Tuscaloosa  sands  and  clays  form  the  surface,  and  it  is  only 
along  the  streams  that  the  Cretaceous  cover  has  been  cut 
through  and  the  Coal  Measures  brought  to  light.  The  Tus- 
caloosa series  occasionally  shows  a  thickness  of  several  hun- 
dred feet,  but  is  usually  less  than  a  hundred  feet.  The  Coal 
Measures  in  the  southern  part  of  the  county  aggregate  over 
three  thousand  feet  in  thickness,  while  in  the  north  where 
the  upper  beds  have  been  removed  by  erosion  the  Tuscaloosa 
may  be  separated  from  the  Lower  Carboniferous  by  only 
1,000  feet  of  these  sediments. 

STRUCTURE. 

The  widespread  cover  of  younger  and  unconformable 
formations  makes  it  impossible  to  determine  the  structure 
of  the  Coal  Measures  in  many  areas  by  the  study  of  the  sur- 
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face  structure.  In  other  places  the  Coal  Measures  are  suf- 
ficiently exposed  to  enable  the  geologist  to  get  the  general 
structure  even  if  he  cannot  work  out  the  details.  In  these 
localities  it  can  be  seen  that  the  strata  of  the  Coal  Measures 
show  frequent  warping  and  occasional  faulting.  It  is  un- 
doubtedly true  that  structures  favorable  for  oil  and  gas 
accumulation  frequently  occur  in  the  county,  but  unfortu- 
nately they  can  only  rarely  be  recognized. 

The  structure  of  the  territory  lying  east  of  Fayette 
Courthouse,  including  the  Fayette  gas  field  has  been  studied 
carefully  and  a  structural  map  has  been  published  by  the 
Geological  Survey  of  Alabama.* 

In  those  portions  of  the  area  included  in  this  map  where 
the  Coal  Measures  are  exposed  they  are  seen  to  be  frequently 
slightly  folded.  Several  hypothetical  domes  were  worked 
out,  which  have  not  yet  been  tested.  It  is  evident,  however, 
that  folding  is  widespread  in  this  area,  even  though  it  can 
rarely  be  recognized. 

No  coal  analyses  were  obtained  from  Fayette  County, 
but  at  Corona  just  over  the  eastern  line  of  the  county,  the 
coals  showed  an  average  of  56  per  cent,  of  fixed  carbon, 
which  should  be  sufficiently  low  to  permit  the  accumulation 
of  large  pools  of  a  good  grade  of  oil.  But  on  the  contrary 
in  the  Fayette  field  some  twenty  miles  west  of  this  point 
only  gas  was  found.  In  the  opinion  of  the  writer,  however, 
this  simply  indicates  that  the  original  geological  conditions 
were  not  favorable  for  oil  formation,  and  not  that  subse- 
quent deformation  has  made  it  impossible  for  oil  once 
formed  to  be  preserved  and  accumulated  in  commercial 
quantities. 

DEVELOPMENT. 

Development  in  Fayette  County  has  been  centered 
around  the  gas  field,  near  the  station  of  Gas  Wells  just 
southeast  of  Fayette,  in  the  valley  of  the  Sipsey  river.  In 
1909  a  diamond  drill  hole  was  put  down  at  this  point  in 
search  for  coal.  This  hole  reached  a  depth  of  425  feet, 
encountering  two  sandstones  with  slight  shows  of  oil.  En- 
couraged by  these  indications  a  company  was  formed  and 
two  deep  tests  were  made  adjacent  to  the  diamond  drill  hole. 
On  December  20,  1909,  one  of  these  wells  reached  a  gas- 

♦  Reconnoissance  Report  on  the  Fayette  Gas  Field,  Alabama,  by 
M.  J.  Munn,  Geological  Survey  of  Alabama,  Bull.  10  (1911). 

»— PP 
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bearing  sandstone  at  about  1,400  feet  in  depth  and  began 
producing  at  an  estimated  rate  of  1,600,000  cubic  feet  of 
gas  a  day  at  a  closed  pressure  of  630  pounds  to  the  square 
inch.  The  original  Eureka  Company  was  merged  with  the 
Providence  Oil  and  Gas  Company,  this  first  producer  l^eing 
known  as  the  Providence  No.  1.  The  other  test  located 
about  100  feet  on  the  other  side  of  the  diamond  drill  hole 
was  continued  to  the  depth  of  1,685  feet,  but  only  small 
shows  of  oil  and  gas  were  encountered.  After  the  discovery 
well  several  other  tests  were  made  in  rapid  succession.  The 
Providence  No.  8,  completed  about  March  1,  1910,  came  in 
at  an  estimated  rate  of  4,500,000  cubic  feet  of  gas  a  day 
from  the  same  sand,  proving  to  be  the  best  producer  in  the 
field.  The  No.  6  came  in  April  15  of  the  same  year,  produc- 
ing from  two  to  three  million  cubic  feet  a  day.  The  Provi- 
dence No.  3,  drilled  about  a  half  mile  from  the  railroad  sta- 
tion at  Fayette,  was  continued  to  2,200  feet  with  only  a 
small  show  of  gas.  Providence  No.  9  came  in  around  a 
million  cubic  feet,  but  later  turned  to  salt  water.  Since 
then  a  half  dozen  wells  have  been  drilled  within  a  few 
thousand  feet  of  the  proven  field,  and  a  score  or  more  in 
other  parts  of  the  same  general  territory  but  all  without 
success  as  far  as  commercial  production  is  concerned.  The 
Providence  No.  18  was  drilled  about  4  miles  due  east  of 
Fayette  on  the  Lewis  land  to  the  depth  of  1,986  feet  with 
only  small  shows.  The  Providence  No.  19  on  the  Newton 
farm  to  the  north  of  the  gas  field  drilled  into  the  lower  con- 
glomerate (Millstone  Grit)  getting  only  a  strong  flow  of 
fresh  water.    The  log  of  this  well  is  as  follows : 
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Log  of  Providence  Well  No.  19  on  Newton  Farm. 

Thickness  of  strata  '     Total  depth 

Feet  Feet 

45     Alluvium 45 

65     Sand  110 

130     Slate  - 240 

3     Coal    243 

112     Slate  355 

2     Coal    357 

58     Slate  - _ 415 

45     Sand  (showing  of  gas  at  460).  ._ - _ _ 460 

40     Slate  500 

30     Lime  530 

40     Slate 570 

20     Lime  _ 590 

30     Black  lime _..... 705 

80     Sand  : 785 

At   765    small    showing   of    salt   water   which    soon    ex- 
hausted. 

10     Black   slate 795 

95     Bluish  lime. 890 

25     Slate  915 

170     Sandy  lime  and  slate. 1085 

35     Black  slate - 1120 

25     Sand _ 1145 

20     Sandy   shale - > 1.- 1165 

75     Sand  (hole  full  of  salt  water  at  1190  feet) 1240 

100     Black  lime _ ...- 1340 

45     Black  and  shelly - > 1385 

215     Sand  _..- 1600 

Traces  of  oil  at  1385  and  small  showing  of  gas.     Hole 
filled  with  salt  water  at  1395  feet. 

75     Black  lime.. , 1675 

95     Lime,  sand  and  shells 1770 

145     Sandy  lime  and  slate — 1915 

Show  of  gas  at  1915. 

50     Sand  - 1965 

25     Slate    > 1990 

112    Sand  - - 2102 

Strong  flow  of  fresh  water  at  2065,  overflowing  hole  at 
2102. 

The  Providence  No.  25,  one  of  the  last  wells  to  be  drilled 
by  this  company  was  located  quite  near  the  discovery  well. 
It  also  continued  into  the  Millstone  Grit  and  likewise  got  a 
flow  of  water. 
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Log  of  Well  No.  25  on  Sprinkle  Farm,  Providence  Company, 

Drilling  commenced  September  13, 1912;  abandoned  December  20, 1912. 

Thickness  of  strata  Total  depth 

Feet  Feet 

20     Soil     > 20 

Pieces  of  coal  showing  on  spud. 

260     Sand  ^ 280 

Showing  of  oil  at  210. 

90     Slate  ~ .  370 

75     Sand  . —  445 

Showing  of  oil  at  380. 

5  Slate  - 450 

120    Black  limey  slate 570 

40     Lime  shells 610 

90     Sandy  shale  700 

60     Shale  and   shells 760 

35     Black  lime  ~ ~ 880 

60     Shale 940 

20     Sand _ 960 

Showing  of  oil  first  screw  in  this  sand. 

80     Shale    > _ _.... 1040 

oti     JiS niLe  sanQ .^..^•.•»....— ...».■ .^.....-...~.~-.~.~.~»~ - .— . »,  . xxoo 

155     Shale  and  shells — 1290 

25     Sand  - 1315 

155     Black  slate 1470 

8  .  Black  sand - 1478 

This  sand  had  slight  petroleum  odor. 

6  Black  lime ..— 1484 

34     Lime,  shells  and  slate - 1518 

105     Shale    - ---. 1623 

80     Sand  _ 1703 

Salt  water  at  1640. 

25     Black   sand 1728 

77     Slate  - 1805 

20     Sheila 1825 

20     Slate  - 1845 

40     Sand  ~ - 1885 

5     Sandy  ahale ^ :..1890 

50     Sandy  lime -...- ~ 1940 

1 0     Bl  ack   sand : 1950 

40     Slate  -- 1990 

108     Sand  (some  water  at  2000) 2098 

77     Sandy  ahale  ~ - 2175 

15     Sand    (water  increasing) 2190 

None  of  the  wells  of  the  Fayette  district  has  been  con- 
tinued to  sufficient  depth  to  test  the  Hartselle  sandstone. 
At  Bankston,  about  10  miles  east  of  Fayette,  the  Freeman 
well  of  the  Alabama  Central  Oil  and  Gas  Company,  after 
jretting  a  good  show  of  gas  and  small  shows  of  oil  in  the 
Fayette  sand,  was  continued  downward  with  the  intention 
of  making  a  test  of  the  Hartselle.    One  misfortune  followed 
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another,  however,  and  finally  the  tools  were  lost  just  before 
the  top  of  the  Hartselle  was  reached  and  the  well  abandoned. 
As  this  is  the  deepest  well  in  Fayette  County  and  of  much 
significance  in  showing  the  nature  of  the  entire  thickness 
of  the  Coal  Measures  in  this  locality  its  log  is  given  in  full 
herewith : 

Log  of  Freeman  Well,  Bankston,  Alabama. 

Elevation  466  feet. 

Thickness    Depth 

Tuscaloosa  Cretaceous  sand 15  15 

Black  slate . 95  110 

^^\^9^m  1 1 T-^-T-l MTTTTT-Wtl  I^TMB  ■  1  ■■■■■■■■»■■■■»—■■■■<»■■■■—■■■■■■■■■>«■■■■■■■■■■  ■■  ^^  MB      I     ^^ 

Slate  and  shale. 205  480 

Coal    3  483 

Fire  clav  10  49wi 

x^arK  sanQ.....~....-............_....~..._...._...»K.........M.....~....^~..~.....     4U  Ooo 

Slate   90  623 

g  Broken  lime 140  813 

-<  Black  slate » 85  898 

S  .  Sand,  show  of  oil  10  feet  from  top 55  978 

^  Black  shale ....- ^ 150  1128 

<  Sand,  show  of  oil  5  feet  from  top 85  1213 

Black  slate 225  1468 

Sand,  gas  and  show  of  oil  10  feet  from  top     90  1558 

Slate  and  shale 15  1573 

Sand,  good  show  of  gas  90  feet  from  top 225  1936 

mnnlc   <slAtp  4.n  1Q7n 

Sand,  show  of  gas  in  bottom 50  2020 

Black  shale 35  2085 


Q 


Sandstone,  large  amount  of  salt  water  145 
feet  from  top,  and  4-foot  coal  seam  at 

Millstone         2250  feet  265  2350 

Grit  Limey  shale - 10  2360 

Sandstone    184  2544 

Salt  water  at  2475  feet  and  2530  feet. 


Limestone,  rotten  160  2704 

Mountain     Red  Rock    (limestone?) 50  2754 

Lvmestone    Limestone  to  bottom  of  the  hole 178  2932 

(Bangor)        Supposed  to  be  on  top  of  the  Hartselle  sandstone  when 

the  tools  were  lost  and  the  hole  abandoned. 
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In  the  southern  part  of  the  county  in  Sipsey  swamp  near 
Newtonville  two  wildcat  wells  were  drilled  by  the  Five 
Rivers  Oil  Company,  but  no  shows  of  importance  were  en- 
countered. 

During  the  present  winter  (1919-20)  further  geological 
examination  of  the  southeastern  part  of  Fayette  County 
and  the  northern  part  of  Tuscaloosa  County  has  been  car- 
ried on  by  one  of  the  larger  oil  companies  (Sinclair  Oil  and 
Refining  Company)  as  a  result  of  which  two  holes  will  be 
drilled  in  the  vicinity  of  Berry. 

FRANKLIN  COUNTY. 


The  covering  of  Lafayette  and  Tuscaloosa  gravels,  sands, 
and  clays  extends  over  the  entire  county,  especially  in  the 
upland  interstream  areas.  Underlying  these  sediments  un- 
conformably  the  Carboniferous  formations  are  exposed  in 
the  valleys  (Fig.  18).  In  the  southern  part  of  the  county, 
extending  as  far  north  as  Isbell  and  Bel  Gi-een  the  Coal 
Measures  are  found  underlying  the  Tuscaloosa,  No  definite 
scarp  separates  this  belt  from  the  Sub-carboniferous  forma- 
tions as  is  the  case  farther  east,  but  the  country  is  very 


Fig.  18.  A  cut  on  the  Illinois  Central  R.  R.,  4  miles  east  of 
Hackleburg,  Marion  County,  showing  the  Lafayette  and  Tuscaloosa 
gravels  lying  unconformably  upon  the  eroded  surface  of  the  Coal 
Measures.     (Photo  by  R.  M.  Harper.) 
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rugged;  the  streams  developing  gorges  in  the  lower  sand- 
stones of  the  Coal  Measures.  From  Bel  Green  northward 
the  Mountain  limestone  group  is  exposed  in  the  valleys,  and 
along  Cedar  Creek  and  in  the  northeastern  corner  of  the 
county  the.Hartselle  sandstone  phase  appears,  breaking  off 
as  a  north-facing  scarp  (Little  Mountain)  in  Colbert  Coun- 
ty. 

STRUCTURE. 

• 

The  fact  that  throughout  the  greater  part  of  Franklin 
County  the  Carboniferous  formations  are  overlain  and  con- 
cealed by  younger  formations  prevents  the  accurate  deter- 
mination of  the  structure  of  these  underlying  formations. 
Enough  can  be  seen,  however,  to  make  it  evident  that  these 
sediments  have  been  gently  folded  in  many  places  in  the 
county.  In  the  area  where  the  Bangor  limestone  and  Hart- 
selle  sandstone  outcrop  these  folds  are  much  more  evident 
and  are  seen  to  be  generally  aligned  northwest-southeast. 
One  of  the  most  pronounced  of  these  undulations  or  waves 
is  located  just  west  of  Frankfort  on  the  northern  line  of 
the  county.  At  a  high  point  on  the  axis  of  this  fold  a  well 
is  now  being  drilled. 

No  coal  samples  have  been  obtained  from  Franklin  Coun- 
ty, but  as  indicated  by  the  isovolve  map,  (Fig.  15)  the 
degree  of  metamorphism  is  low  and  the  possibility  of  oil 
accumulation  is  as  good  as  in  any  other  portion  of  northern 
Alabama.  In  the  southern  part  of  the  county  the  Hartselle 
might  prove  a  pay  sand  and  to  the  north  the  Tuscumbia 
and  Trenton  should  be  reached  at  less  than  1,500  feet. 

DEVELOPMENT. 

In  1911  the.  Woodward  Oil  and  Gas  Company  sank  a 
hole  six  miles  southeast  of  Russellville. 
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Woodward  Oil  and  Gas  Company^  Well  No.  1. 


SUMMARY  RECORD. 


Formatum       Character  of  Material 

f  Limestone,  oolitic,  white 

Bangor J   Shale,  calcareous,  gray 

Limestone,    white. 

Shale,  dark  gray. 


f  Sandstone,  fine,  calcareous. 


Hartselle.. -J  Shale,  calcareous,  gray 

Limestone,  compact,  gray 


Tuscumbia. 
Lauderdale. 
Devonian 

Clinton 


I 


Trenton. 


Sandstone,  coarse,  calcareous 

..Limestone,  cherty  in  part 

..Chert  and  limestone 

..Shale,  calcareous,  brownish  black. 

Shale,  calcareous,  red  and  green 

Limestone,  grreenish  white....... 

Shale,  calcareous,  black 

Limestone,  brown  to  white 

Sandstone,  fine,  calcareous. 


Anox, 


Thickness 
-_  288 
__-  42 
__..  40 
„  62 
_..  164 
.„.  134 
-.-  20 
-._  10 
„..  147 
—  308 
25 

140 
20 

215 

150 
50 

475 


Limestone,  white  to  gray  and  brown 

.Dolomite,  light  gray,  granular,  oily 270 


Depth 

288 

330 

370 

432 

596 

730 

750 

760 

907 

1215 

1240 

1380 

1400 

1615 

1765 

1815 

2290 

2560 


WATER. 


First  water  (fresh)  at  265  feet. 
Second  water  (brackish)  at  475  feet. 
Third  water   (salt)   at  2295  feet. 

The  salt  water  continued  to  the  bottom  of  the  hole,  with  a  notable 
increase  at  2330  feet. 


GA  J. 


A  small  but  persistent  flow  of  gas  was  encountered  at  1645  feet, 
in  the  Trenton  limestone. 


OIL. 

Traces  of  oil  and  the  odor  of  oil  were  noted  from  1750  to  1830 
feet,  in  the  Trenton  sandstone  and  limestone;  and  the  odor  of  oil  was 
very  marked  in  the  Knox  dolomite  from  2295  feet  to  the  bottom  of 
the  hole.     No  oil  or  gas  was  noted  in  the  Hartselle  sandstone. 

In  1917  a  test  was  begun  on  the  Moss  farm  near  Atwood 
with  cable  tools  and  completed  to  the  depth  of  2,609  feet 
with  a  diamond  drill.  This  well  was  not  located  upon  any 
favorable  structure,  and  considering  the  promising  shows 
that  were  encountered  it  should  recommend  rather  than 
condemn  the  territory. 
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Log  of  Test  Hole  Sunk  On  J.  L.  Moss  Farm,  Atwood,  Ala- 
bama,  Section  26,  Tovmship  8,  Range  H, 

Franklin  County. 

(Cable  Tools  to  1,820  Feet.) 

« 

55         Formation  Ft.  Thick    Depth' 

g        Gumbo   (black  fireclay) .: 20  30 

^         Sandstone  shell,  hard ». »..       3  33 

>        Gumbo,  black  and  soft 32  65 

>A        Slatey   sandstone 10  75 

^        Gumbo,  black  . :. 13  88 

^        Blue  fire  clay 3  95 

H         Green  sandstone 25  120 

^        Dark  shale. 12  132 


Limestone  4  136 

^        Limestone  27  173 

-<j        Sandy  limestone 13  186 

f\  ^        xceci  rocK,  soil....i..~ ^..~ ^..— ...~....~.......~....»....~....«^.».......«...  o  xi/X 

p^        Sandy  limestone 88  279 

cQ        Red  rock,  soft 10  291 

c/j        Limestone,   light,    pure 61  352 

^    ^                       w^^ A Cv  V ^^          B* •••««••* *«•■•••«•••  •  •••« ■  •  •*■ —■••■■•■■■•»»■'*  ■»» •'•«*••••« »••  ■  ■  ■  ■  •»■  ■  ■»>» *« ■•  •  ••  •■  ■  ««•  ••»•  •*•■•••■*•••••«•■•••  Arf  ^J  ^J ^B 

Sandy  limestone .—— - 15  387 


xjimesvOne .«»....»»»..^...i  ■  ■.■....-.....»....».  i  i  404 

Limestone,  very  hard ^ 50  514 

^  g     Sandy  limestone,  hard 52           .  566 

<j^     Slate,  soft  (some  salt  water) 18  584 

Q^  g     Sandstone  7  591 

p^  g     Limy  slate 53  644 

^'^     Limestone  — . — — . 2  646 

cQ  e^     idOxb   siave....^.^ ..~...~..« »..«...»... .».^.».........«-...~...~^~.^.......^.........~  o  o4«f 

3  S,    Limestone  11  660 

2  c     Soft  slate 1  661 

gjg     Limestone 1 9  670 

Sandy  limestone 20  690 

Limy  slate 80  770 


oanQstone  ^...^—..^....^ — .— ...— .....-.^^.........^ 00  oUo 

.          Asphalt  775-808 — Limy  sandstone 37  845 

?                Qiafo  1  fi^A 

Hi  a,     Limy  sandstone  with  trace  of  asphalt 26  872 

r^s     Sandy  limestone - 49  921 

Eh«     Sandstone    (shows   lime) 10  931 

^^  QQ        XT  LX  A  \S    S 1  €•  V  %?■•  •«  ••— ■  ••-•  .•««.«*M»>« w«  ••••  •  •«•  »••«.  •  .»••  .•••••  •••• .  •• .  ••••••••«M»«*te  •  ••*  ••  M«  •  ••«.. ...  «.•  ••«  >■  O  O  X  V  X  o 

2        Limy   slate. 62  1082 

^^AXXX^7SI  V^/ AAC            —  a^>a»— ■»  ——■»—■  ■»■•  < •*»»»■■■——  ■  ■  ••■»■  ■  —  ■■■  —•*——■■  ■  ■  ■  ■  ■»«»— aa^w •—■■••■■— a—  ■  mI  V  X  X  V    I 

Limy  sandstone . 13  1120 
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B 

3 

CJ 
03 

P 

H 


Formation  Ft.  Thick    Depth 

Limy  slate > ^ 4  1124 

Sandy  limestone   (show  of  gas)...— 4  1128 

Limestone  — ^ . 12  1140 

Sandstone   (show  of  oil) 3  ■         1143 

Limestone,  very  hard. 109  1252 

Limy   sandstone ^ — 16  •  1268 

Dark  limestone  (show  of  oil) 4  1272 

Limy   sandstone 16  1288 


u 


Sandy  limestone,  very  hard 80 

Coarse  gray  limestone _ 9 

Dark  shale,  some,  lime _ _..  24 

Sandy  lime,  very  hard 42 

Limestone  _ 75 


Devo-  Light,  limy  sandstone  . 
nian    Limestone,  very  hard. 


...     12 
,-    70 


<G 

►JO 
U2 


Slaty  lime,  hard  streaks 

Slate,  soft,  limy 

12.pd    Tiv»lc     Hmv 

Red  rock,  blood  red  changing  to  lighter  at  hot- 


8 

131 

23 

11 

38 

8 


1820-1825 

35 

1825-1841 

ft.  1841-1855 

1855-1876 

1876-1896 

"Z 

189^1913 

SILURIA] 

Clinton 

1913-1927 

1927-1937 

1937-1957 
1957-1977 
1977-2016 

21  ft. 
85  ft.  - 

f  2016-2026 
[ 2026-2037 
2037-2052 
2052-2073 
2073-2106 
2106-2127 
2127-2137 

2137-2163 

1368 
1377 
1401 
1443 
1518 

1530 
1600 

1608 
1739 
1762 
1773 
1812 

1820 


DIAMOND  DRILL  CONTINUATION. 
(In  the  main  by  W.  J.  Douglass.) 


Very  white  crystalline  limestone.  (Would 
make  a  very  pretty  marble.) 

Green  and 'black  shales. 

Dary  gray  sandy  limestone. 

Dark  gray  sandy  limestone. 

Dark  limy  shale.  Contains  sand  and  is  al- 
most entirely  lacking  in  slaty  structure. 

Shaly,  sandy  limestone.  Pyritiferous  or 
chalcopyritiferous  in  last  2  feet. 

Shaly,  sandy  limestone.  Pyritiferous  or 
chalcopyritiferous  in  last  2  feet. 

Shaly  formation.  Conglomeratic  in  ap- 
pearance. 

Alternate  shale  and  limestone. 

Alternate  shale  and  limestone. 

Shale.  Pyritiferous  in  places.  Last  4  feet 
crystalline  limestone  with  (2012)  indi- 
cation of  oil. 

Limestone  crystalline. 

Limestone,  dense. 

Limestone,  denser,  with  thin  slate  beds. 

Crystalline  limestone,  massive  in  places. 

Continuation  of  above. 

Continuation  of  above. 

Continuation  of  above,  with  thin,  irregular 

beds  of  shale. 
Continuation  of  above. 
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75 


73  ft. 


2163-2240 


< 

O 


31  ft.  I  2240-2271 

13  ft.  \  2271-2284 

26  ft.  {  2284-2298 

1  2298-2310 

2310-2318 


20  ft. 


1 


116  ft. 


Continuation  of  above.     Limestone  varies 

from  white  to  brown  and  crystalline  to 

semi-crystal  line. 
Dark  gray  limestone,  massive. 
Dark  gray  limestone,  massive,  hard. 
Semi-crystalline  limestone. 
Dense,  hard  limestone.     Dark  gray. 
Dense,  hard  limestone,  with  occasional  thin 

beds  of  shale. 
Dense,  hard  limestone  with  occasional  thin 

beds  of  shale. 
Hard,    white,    dense    limestone.      Cuttings 
show  a  thin  black  formation. 
2351-2370     Dense  limestone,  white  (greenish  blue). 
Dense  limestone,  white  (greenish  blue). 
Dense  limestone,  white  (greenish  blue). 
Dolomitic  formation.     Fine  grained. 
White  dolomitic  formation.    Strong  ooze  of 

oil  for  over  5  feet. 


2318-2331 
2331-2351 


2370-2446 
2446-2467 
2467-2588 
2588-2609 


NOTE.T-By  S.  A.  Hobson:  At  2423  grew  cherty  with  occasional 
vertical  splits  in  core.  At  2446  grew  seemingly  dolomitic,  core  rather 
uniform  in  structure,  finely  crystalline,  of  lighter  color. 


Either 
Knox  or 
Lower 
Trenton 


Buff  dolomite  containing  oil  struck  at  2588. 

Gas,  probably  2  first  feet. 

Buff  dolomite  2588-2609. 

Only  went  21  feet  in  this  great  sand.    A  heavy  shot  would 

probably  pay  in  this  21  feet  without  going  further  even. 


Oil  sand  a  dolomitic  limestone,  beautiful  yellow,  as  the  core  came 
out;  leached  rapidly  to  white  from  evaporation.  Oil  extra  fine  quality, 
very  clear  except  for  yellow  tinge.  Gas :  rock  pressure  probably  1,000 
lbs.  though  open  flow  small,  from  tightness  of  the  sand. 

Encouraged  by  the  shows  that  were  struck  in  the  At- 
wood  well  another  hole  was  started  hy  S.  A.  Hobson  on  a 
well-defined  structure  near  Frankfort.  The  test  started  in 
on  the  Hartselle  sandstone  with  the  Knox  dolomite  as  the 
final  objective,  but  it  was  hoped  that  production  would  be 
found  at  higher  horizons.  The  results  of  this  test  have  not 
been  encouraging.  Small  shows  of  oil  were  found  in  both 
the  Tuscumbia  and  the  Trenton,  but  the  top  of  the  Knox 
has  now  been  reached  and  though  gas  may  be  found  the 
chance  for  oil  in  paying  quantities  is  remote.  The  follow- 
ing is  the  log  of  the  Frankfort  well  down  to  1,765  feet.  At 
the  present  writing  (March,  1920)  drilling  has  been  con- 
tinued in  the  Knox  to  about  2,000  feet  with  negative  re- 
sults. 
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Log  of  Frankfort  Well,  Drilled  by  United  Oil  Company  in 
N.E.  Comer  of  N.W.  V4,,  S.  7,  T.  6,  R.  12. 

Begun  about  middle  of  September,  1918. 

# 

Ft,  Thick    Depth 

First  stroke  of  drill  in  Hartselle  sandstone  (the 

thick  massive  upper  sandstone  of  the  Hartselle 

^  formation).      Massive,    fine-grained    silicious 

g  sandstone,    with    occasional    somewhat    limy 

^  streaks    150  150 

CO         (Note — Small  quantity  fresh  water  20-50  feet. 
Q  from  75-90  feet  very  rich  saturation  of  heavy, 

2  dead  oil,  none  of  which  would  flow  into  hole.) 

5        Limy   shale 85  235 

„        Massive,  slightly  sandy  limestone. 15  250 

3  (Note — Set  8-inch  casing  at  253.) 

^        Shales  with  occasional  ledges  of  limestone.... 25  275 

W  Limy  sandstone,  black,  with  rich  saturation  of 

^            deadf  black  oil 6  281 

p^  Irregular  alterations  of  gummy  shales  and  more 

<J            or  less  sandy  limestones 69  350 

W        Massive  sandy  limestone . 25  375 


g  Irregular  alterations  of  vari-colored  amorphous 
^        cavy   shales    (in   places  highly   fossiliferous) 
§         and  limy  sandstone  ledges;   latter  saturated 
f^  VT 1  m  iie&ci  oii..........................^._..........>.............M.......K....«,..........M...^     ^M  Ov  I 

53  (Note — Caves   compelled    resetting   of   8-in.    at 
^         about  407.) 


g     Lighter  colored  limestone 62  462 

o  (Note — Sprightly  gas  at  400,  stronger  at  413, 

'^  small  additional  oozes  at  sporadic  intervals  all 

g  along    to    465 — about    enough,    in    aggregate, 

y^  when  burned  in  boiler  over  night  to  show  20 

"^  pounds  of  steam  next  morning.) 

^Q  Massive  gray  to  white  limestone  with  occasional 

g         cherty   inclusions    (about) 113  575 

g  Whitish,  slightly  sandy  limestone,  showing,  be- 

g  tween  575  and  580  feet,  about  1/3  of  a  boiler 

H         per  hour  of  slightly  salt  water _ 15  590 


Gray  to  white  limestones,  intercalated  with  lay- 
^  ers  or  stringers  of  chert,  occasionally  showing 
^  inclusions  of  black,  dead  oil  residue,  viscous 
g         and  sticky  as  chewing  gum 45  635 

Sandy  limestone  with  many  cherty  intersperse- 

J^        ments 53  688 

'o     Very  dark   limestone   with   many   cherty   inter- 

fe         spcrsements  and  shaly  intercalations 64  752 

'§  (Note — Strong  flow  of  salt  water  at  bottom  of 
rt  last  item;  unable  to  get  cuttings  of  last  few 
^         screws;  6^ -inch  casing  set  at  760-8  feet.) 

Hard,    cherty    limestone _ ^ 18  770 


^®^"  Black  shale - -..- - 14  784 

man 
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Ft.  Thick    Depth 
u     Slightly  sandy  white  limestone;  so  white  slush 
g,        looked  like  stream  of  clabber -. 65  849 

2.g      (Note— A  little  salt  water  at  790.) 

2lS     Greenish  to  grayish  shales _..    68  917 

« 

2         Sandy  limestone  with  reddish,  highly  ferrugi- 

i-H  g         nous   argillaceous   inclusions 10  927 

^S     Same,  growing  more  ferruginous 18  945 

;2     Hematitic  limestone,  with  apparently  little  or  no 

Q         silica    30  975 

Same,  with  slightly  less  iron 23  998 


Gray  shale;  limy;  with  some  hard  ledges 132  1130 

Hard  sandy  limestone  with  slight  gas  odor 20  1150 

Shaly  limestone  with  sporadic  1-2  ft.  hard  ledges  85  1235 
Limestone    making    pinkish-brown    slush    with 

g         slight  gas  odor 175  1410 

o     White  limestone 53  1463 

g     Darker  limestone 87  1650 

g     Hard  cherty  ledge « 3  1553 

Dark    colored    limestone,    slightly    softer,    with 

§         strongly  oil-smdling  slush 25  1585 

c     White  limestone 30  1615 

H     Irregular  alterations  of  variable  thicknesses  (2- 

10  feet)  hard  and  soft  limestone 47  1670 

Hard  cherty  limestone 12  1682 

Softer  limestone.- v 12  1694 

Very  hard  limestone,  dark  to  light  colored 71  1765 


H^ 


dS!^  Light    colored    limestone    (probably    dolomitic) 
mite       ^^^^  slight  gas  right  at  the  top. 

JACKSON  COUNTY. 

GEOLOGY. 

Jackson  County  is  readily  divided  into  the  southeastern 
area  of  Coal  Measures,  a  portion  of  Sand  or  Raccoon  Moun- 
tain; the  central  Sequatchee  Valley,  occupied  by  the  Ten- 
nessee, along  which  all  the  Paleozoic  formations  down  to 
and  including  the  Knox  are  exposed;  and  the  northwest 
half  of  the  county,  where  the  Coal  Measures  are  again  ex- 
posed in  isolated  plateaus,  except  along  the  stream  courses 
where  they  have  been  removed  by  erosion,  and  the  lime- 
stones of  the  Sub-carboniferous  exposed. 

STRUCTURE. 

The  principal  structural  feature  of  Jackson  County  is 
the  Sequatchee  anticline,  an  asymmetrical  fold  of  the  Ap- 
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V](i.  17.  A  put  in  the  Bangor  limestone  near  Lim  Rock,  Jackson 
County.  In  Rdjiiccnt  countie.s  this  limestone  occasionally  shows  exten- 
givr  oil  HHlurution.     (Photo  by  E.  M.  Harper.) 
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palachian  type  showing  a  steeply  inclined  northwest  flank, 
which  is  locally  faulted.  Along  the  axis  of  this  fold  the 
Knox  dolomite  is  exposed  throughout  the  entire  length  of 
the  valley,  so  the  anticline  is  of  no  value  as  an  oil  or  gas 
trap.  To  the  southeast  on  Sand  Mountain  the  Coal  Meas- 
ures occur  in  a  broad  gentle  syncline.  Minor  anticlines  or 
domes  in  this  area  might  be  worth  testing  for  gas,  but  oil 
could  not  be  expected.  In  the  Carboniferous  area  northwest 
of  the  Sequatchee  Valley  similar  structures  can  be  located, 
but  it  must  be  remembered  that  this  area  lies  in  the  general 
synclinal  region  between  the  main  Appalachian  Uplift  and 
the  Cincinnati-Nashville  Arch.  Moreover  the  degree  of 
metamorphism  is  rather  high  so  that  a  test  in  this  region 
could  hardly  be  expected  to  produce  anything  more  than  gas 
from  the  Trenton  or  Knox  (Sections  1-3,  Plate  II.) 

DEVELOPMENT, 

In  1913  a  well  was  drilled  near  Bridgeport,  but  encoun- 
tering the  Knox  dolomite  at  a  comparatively  shallow  depth,, 
the  well  was  abandoned  at  about  500  feet. 

During  the  same  year  a  well  was  drilled  in  the  vicinity 
of  a  gas  seep  about  two  miles  north  and  a  little  east  of  Stev- 
enson, at  a  point  near  the  base  of  the  Bangor  limestone.  A 
show  of  gas  was  encountered  at  about  900  feet  in  the  Clin- 
ton. Drilling  was  continued  to  1,700  feet  in  depth,  or  about 
the  base  of  the  Trenton,  with  no  other  shows  of  importance. 

JEFFERSON  COUNTY. 

GEOLOGY. 

In  Jefferson  County  the  entire  Paleozoic  series  with  the 
exception  of  the  Weisner  quartzite  is  represented,  showing 
an  aggregate  maximum  thickness  of  12,000  feet.  The  coun- 
ty can  be  divided  into  four  distinct  divisions:  First,  the 
Cahaba  Valley,  a  portion  of  which  extends  into  the  south- 
eastern end  of  the  county.  This  is  an  anticlinal  valley  of 
the  Appalachian  type  and  along  its  floor  are  exposed  the 
Ordovician  and  Cambrian  strata,  including  the  Coosa  shales. 
Secondly,  the  Cahaba  coal  field  proper,  an  upland  plateau 
area  of  approximately  100  square  miles  in  extent  in  this 
county,  in  which  the  Coal  Measures  show  a  maximum  thick- 
ness of  over  5,000  feet.    Thirdly,  the  Jones  or  Birmingham 
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Valley  district,  traversing  the  county  from  northeast*  to 
southwest,  in  which,  like  the  Cahaba  Valley,  the  series  as 
far  down  as  the  Knox  dolomite  is  exposed,  and  fourthly  the 
Warrior  coal  field  covering  over  half  of  the  county,  an  area 
of  some  600  square  miles,  in  which  the  Coal  Measures  are 
developed  in  maximum  thickness  of  over  4,000  feet.  This 
last  area  is  by  far  the  most  important  of  the  county  from 
the  point  of  view  of  oil  or  gas  production. 

STRUCTUBE. 

Jefferson  County  lies  wholly  in  the  region  of  the  folded 
Appalachians  and  its  general  structure  can  be  summarized 
as  three  sharp  parallel  Appalachian  folds  including  two 
much  gentler  synclinal  areas.  These  anticlines  are  all  of 
the  Appalachian  type  showing  steep  northwestern  limbs, 
more  frequently  faulted  than  otherwise,  and  the  normal 
northeast  alignment.  The  southernmost  of  the  three,  the 
Cahaba  Valley,  is  separated  from  the  Cahaba  coal  field  on 
the  north  by  a  thrust  fault  showing  much  over  three  (pos- 
sibly ten)  thousand  feet  of  stratigraphical  displacement, 
the  Montevallo  shales  being  brought  into  juxtaposition  with 
the  beds  of  the  Coal  Measures.  The  Cahaba  coal  field  is 
generally  synclinal,  being  abruptly  terminated  to  the  south 
of  this  fault.  The  Birmingham  anticline  is  complex,  show- 
ing several  minor  wrinkles  whose  axes  are  marked  by  thrust 
faults  of  considerable  displacement.  This  is  especially  the 
case  in  its  northeast  extension  in  the  northeast  corner  of 
the  county,  where  the  valley  broadens  out  to  eight  or  ten 
miles  and  four  or  five  distinct  anticlinal  axes  can  be  recog- 
nized in  crossing  it.     (Sections  16-23,  Plate  11.) 

The  Warrior  coal  field,  like  the  Cahaba,  is  bounded  on 
the  south  by  a  fault.  The  general  structure  of  the  Warrior 
field  is  synclinal,  but  in  the  northern  part  of  the  county 
the  basin  is  broken  by  the  southward  continuation  of  the 
Sequatchee  or  Brown's  Valley  anticline,  which  in  this  area 
is  a  gentle  fold  with  a  maximum  inclination  on  the  northern 
limb  of  30  degrees.  The  higher  beds  of  the  Coal  Measures 
cover  this  fold  as  it  pitches  rapidly  to  the  southwest.  In 
the  syncline  between  this  anticline  and  the  Birmingham 
Valley  the  Coal  Measures  are  developed  in  great  thickness 
and  it  is  in  this  area  that  many  of  the  largest  coal  mines  of 
the  State  are  located. 
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As  the  Cahaba  Valley  and  the  Birmingham  Valley  anti- 
clines can  be  eliminated  there  remain  the  Cahaba  and  War- 
rior basins  and  the  Brown's  Valley  anticline  where  oil  or 
gas  accumulation  could  be  possible.  An  examination  of  the 
map  showing  the  fixed  carbon  ratios  of  northern  Alabama 
(Fig.  15)  shows  that  throughout  the  whole  county  the  per- 
centage of  fixed  carbon  is  so  high  that  oil  accumulation  in 
large  quantities  would  be  extremely  improbable.  For  this 
reason  the  writer  does  not  believe  that  any  part  of  Jeffer- 
son County  is  favorable  oil  territory,  but  the  possibilities 


Fig.  19.  A  generalized  section  of  the  Aldrich  Dome,  Jefferson 
County,  baaed  upon  the  core  of  the  diamond  drill  hole  in  its  vicinity. 
The  sands  represented  are  possible  gas  horizons  but  only  the  first  has 
yet  proved  productive.     (Courtesy  of  T.  H.  Aldrich,  Jr.) 

for  gas  in  commercial  quantities  are  good,  and  it  is  not  at 
all  unlikely  that  valuable  gas  pools  will  be  developed  in  the 
county. 

DEVELOPMENT. 

The  possible  gas  territory  is  therefore  the  Cahaba  and 
Warrior  coal  fields  and  the  Brown's  Valley  anticline.  South 
of  Birmingham  on  the  northern  outskirts  of  the  Cahaba 
basin  several  anticlines  and  domes  have  been  located  in  the 
Coal  Measures ;  some  of  these  have  been  mapped  in  detail  by 
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the  U.  S.  Geological  Survey,*  and  it  is  evident  that  they  are 
true  domes  and  should  make  excellent  gas  traps.  One  of 
them,  Dolly  Ridge  or  Aldrich  Dome,  has  already  proved 
productive  in  a  small  way.  This  dome  extends  from  Sec. 
27,  T.  18,  R.  2  W.  to  Sec.  12,  T.  19,  R.  3  W.,  and  has  been 
tested  by  five  shallow  wells  ranging  in  depth  from  165  to 
225  feet.  Three  of  these  have  proved  productive,  their 
capacity  being  roughly  estimated  at  75,000  to  1000,000  cubic 
feet  a  day  (Fig.  19) .  A  deep  test  to  the  Hartselle  sandstone 
was  started  by  the  Dixie  Gas  Company,  but  at  2,300  feet  the 
tools  were  lost  and  the  hole  abandoned.  Later  it  was  con- 
tinued by  diamond  drill  to  2,523  feet,  where  just  on  top  of 
the  Hartselle  sandstone  the  rods  were  lost  and  further 
progress  abandoned. 

Several  wells  have  been  drilled  along  the  axis  of  the 
Brown's  Valley  anticline,  chiefly  in  exploring  for  iron,  but 
incidentally  for  oil  and  gas.  In  1911  a  well  was  drilled  on 
the  line  between  Jefferson  and  Walker  Counties  in  Sec.  1, 
T.  15,  R.  5  W.,  being  located  near  the  axis  of  the  Brown's 
Valley  anticline  and  starting  in  on  the  lower  beds  of  the 
Coal  Measures.  No  shows  of  oil  were  encountered,  but  two 
small  shows  of  gas  were  reported.  The  log  of  this  well  is 
as  follows : 


*  Charles  Butts:     The  Northern  Part  of  the  Cahaba  Coal  Field, 
Alabama,  U.  S.  Geol.  Survey,  Bulletin  316,  pp.  76-115.    1907. 
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Final  Record  of  Test  Well  No.  2,  Located  in  the  Center  of 
Section  1,  Tovmship  15,  South  of  Range  5  West. 

Elevation  U8U  Feet. 

Started  February  12,  1911.     Completed  May  5,  1911. 
Record  by  John  A.  Udden. 

Recent :  Thickness    Depth 

Surface  soil 4  4 

Pennsylvanian — Coal  Measures : 

Brown  sandstone,  weathered 15  19 

Gray  sandstone  with  occasional  shales. 58  77 

Sandy  shale 10  87 

Sandstone,    very    fine-grained,    hard,    light    gray 

colored   ..„ 78  165 

Black  colored  shale « 95  260 

Gray  colored  sand 28  288 

Fresh  water  came  up  within  110  feet  of  surface. 

Sandy  shale 8  296 

Light  gray  sandstone 392  688 

At   about   650   feet   another   water   horizon   was 

struck. 


Mississippian-Sub-carboniferous: 

Bangor  formation — 

Grayish  limestones  and  shales 67 

Grayish  colored  limestone 

With  show  of  gas  at  1148  feet. 

Grayish  colored  limestone  with  some  black  shale... 
Hartselle  formation — 

Dark  colored,  medium-grained  sandstone  in  which 

Medium  to  fine-grained,  brownish  colored  sand- 

Tuscumbia  formation — 

Dark  shaly  limestone  containing  varying  amounts 

Dark  gray  shaly  limestone,  show  of  gas,  flow  of 

Grayish  colored  limestone  in  which  there  was  some 


Farther  southwest  along  the  axis  of  this  anticline  a 
deeper  well  was  drilled  by  the  same  company  (Tennessee 
Coal,  Iron  &  Railroad  Company)  to  the  depth  of  3,130  feet. 
This  well  is  located  in  Sec.  27,  T.  15,  R.  5  W.,  and  pene- 
trated almost  through  the  Trenton  limestone.  Some  very 
encouraging  shows  were  found. 
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Log  of  Well  No.  1,  Northeast  of  Bryan,  AUibama,  Section 
27,  Township  15  South,  Range  5  West. 

zn 

«^  Surface  soil _ 

^'E  Sandstone  ^ 

2^  Shale  with  interbedded  sandstones 

^  g  Sandstone  

M  o  Shale,  dark 

iS  Sandstone,  with  thin  shaly  layers 

►J^  Gas  show  at  595  feet. 

5^  Shale,  dark,  carbonaceous 855  870 

Q  Sandstone,    coarse-grained,    conglomeratic,    with 

some   shaly   streaks 870  960 


DEPTH 

Top 

BoWym 

0 

6 

6 

70 

70 

220 

220 

465 

465 

500 

500 

855 

Ban-   Limestone,  dense,  massive,  bluish  color.     Occa- 

gor         sional  shaly  layers 960  1500 


Hart  Sandstone,  brown,  coarse-grained 1500  1630 

?i    "  Gas  show  at  top  of  sand. 
°^"®    Shale,  dark  calcareous 1630  1700 

TuBCUin- 

bia     Limestone,   dark   cherty 1700  1955 

Lauder-Chert,  Very  hard,  pinkish 1955  1970 

dale 


Shale,  black 1970  1975 

§     Limestone  1975  1995 

S     Limestone,    sandy 1995  2025 

>     Limestone,  ferruginous 2025  2055 

Sandstone,  brown 2055  2065 

Limestone  « ~ . ~~ — 2065  2075 


0) 


^  g  Sandstone,    brown,    grading    into    ferruginous 

S  5         sandstones  of  the  Clinton 2075  2345 

3.S     Shale,  reddish _ .2345  2365 

jg  Q     Sandstone,  brown -.- 2365  2400 


S5  Limestone,  massive,  gray  to  dark  blue  in  color, 

<  o         with  occasional  shaly  and  sandy  horizons 2400  3130 

g  c  Small  show  of  oil  in  fine-grained  limestone,  good  for  one-haJf 

o  u  barrel  a  week,  at  about  3100  feet.    The  well  was  shot  June  20, 

gH  1911.     At  first  no  oil  showed  but  later  about  the  same  amount 

O  as  before  the  shot. 


Still  farther  southwest  along  this  axis  the  Pratt  Con- 
solidated Coal  Company  is  making  two  deep  tests ;  the  first 
of  these,  located  near  Flat  Creek  in  Sec.  19,  T.  16,  R.  5  W., 
has  been  completed  to  the  depth  of  3,087  feet,  getting  nu- 
merous shows  of  oil  and  gas  and  a  large  amount  of  gas  at 
1,231  feet.  A  very  careful  log  has  been  made  of  this 
well,  which  is  given  below: 
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Record  of  Test  Well  No.  1,  at  Flat  Creek,  Alabama. 

Location:     Northeast  quarter  of  northwest  quarter,  Section  19, 

Township  16  South  of  Range  5  West,  at  Flat  Creek,  Alabama. 

Started:     May  28,  1916. 

Completed:     October  27,  1917. 

Elevation:     412  feet. 

Churn  Drill  hole  to  2262  feet.  Diamond  Drill  hole,  l^^-foot  core, 
below. 

Drilled  for  Pratt  Consolidated  Coal  Company. 

Record  of  Diamond  drilling  by  C.  S.  Blair. 

Thickness  Depth 

Ft.  In.  Ft.  In. 

Surface  8  8  

Coal:    J  agger  (?)  Seam 1  9  

Fireclay  and  soft  slate 8  17  

•    Sandstone  gray  21  38  

Hard   shell   lime 6  76 

Sandy  slate,  hard 10  135 

03         Slate  and  sandy  shell 35  170  

(3^         Sandstone,  gray  and  hard 20  190  

g^        Slate,  dark  and  colored 13  203  

^             Coal:     Black  Creek  Seam 1  204  

^        Sandstone  with  oily  smell 36  240 

H         Slate  with  hard  streaks,  light  colored 120 360  

S        Very  hard  sandstone  with  hard  streaky 

^        Sandstone,  dark  gray,  very  hard,  show  of 

^j            gas  at  o4o .-_....~~.....~.......~...~~..-«.~~~........— ....~..~..~...    Oo  ......  Ooo  ...... 

^        Slate  and  lime  shells 40  623  

Sandy  shell,  very  hard ^ 17  640  

Slate,  soft;  some  lime 65  705  

Sandy  shell,  smell  of  oil 4  ......  709  ^ 

Lime,  slate,  hard 28  737  

Sandstone,  very  hard,  gray. 38  775  

Sandy  slate,  soft —     10  785  

Hard  gray  sandstone,  show  of  gas  at  794     154  939  


Hard  sandstone.™ _..  211     .....         1236 

(Note — Some  water  at  1200  feet,  with 
.-g  show  oil  coating  tools  at  1215  feet. 
^  Large  amount  water  at  1222  feet  with 
large  amount  of  gas  with  enough  pres- 
c  sure  to  come  through  well  full  of  water 
.§         at  1231  feet.) 

White  open  sandstone  (gas  with  show  of 

oil  in  top  4  inches)...... 74     _.         1310 

Slate    ~ 10    ....-        1320 

No  record 80     _ » 

Hard  sandstone  at  base  of  the  Coal  Meas- 


00 
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< 


?r 


H 


Fz,     1:1,  Ft.     In. 


f'X**:  .   - 44  

L  r/u«rt v,r^    •fiar^-^r, -l"-?  19"50  

'»'/  f^i'Af'J  -li  2IM5  

*Ar^»v,r.^       ...     __ . I3>  21^  

?»'/  ff:f,T*i  _ UVT  22i63  

r/,A;  .    S*j^  2571  

,^         L»f/',*r»V,r*r   ar./i   ch^rt,   cr^n   sea£r.«    u»   * 

r'  f*^,  U.yrk  ,    .     .       - 10  _  25S1  _ 


L.rr,*ri:V/r.*r,    c'/arjwr    crystal*. r.e,    white    to 
j/.r.ic  <://ior*r<l  Tr.th  jrre^fn  •hale  ar<i  fer- 

r  jV,,r^/un  part*r.^^   (Lauderdale  chert >_  126  —  2707     

Hard  hr^/wn  xandjr  nhaAe,  green  in  places  -6     2713     

;/:         i'ir.KiHh,  c/^arfte,  cry ."Oai line  limestone 6     2719     

<         (',rt'.*'Tiiv,n  It  ha  J  e,  limestone  seams 18    2737     

r^         Hrown  hard  limy  shale  and  shaly  lime- 

5            nUfne   :—  ^    2767     

'^         f'ir.ij-jf rained  brown  shaly  sandstonel 8     2775     

W         Crt'i^    shaJe        . 15     2790     

^         Firie-^rained  brown  shaly  sandstone 8    2798     

Vi'Trufc'tnoun  sandstone,  lean  ore 0  6  2798  6 

f  ine-frrained  brown  shaly  sandstone,  green 

nfmU!  fmrtinK*  30  6  2829     

Orei'fi  Hhale,  2  feet  lean  ore  at  top 4  6  2833  6 

I^fftfi  or<;      0  3  2833  9 

Onf4fn   shale  1  3  2835     

(irtiy  sHndstone,  fine-grained 1  5  2836  5 

J/(;fin  ore          6  8  2843  1 

HutulnUfnOt  fine-drained,  lime  streaks 10  11  2854     

HftndHtone,  fine-grained,  shale  partings 16     2870     

(inu*n  shale      _  6  3  2876  3 

I/<'fin  ore,  mottled  with  white  lime  fossils  0  3  2876  6 

(inn^n  sandy  shale 2  0  2878  6 

y;         l^'iin   sandy   ore 0  6  2879     

P         Shale   1  3  2880  3 

Li'im    ore - „  0  3  2880  6 

SiindMtone,  fine-grained 16  6  2897     

Mottled    brown    shale    interbedded    with 

cofirHe   cryHtalline    limestone    in    about 

equal  amounts - -..  25    2922     

Iron  ore 2  8  2924  8 

(!oHrH(«  pink  cryHtalline  limestone  with  ore 

int(*rl)(Kl(l(Hi  shaly  in  places,  ore  about 

U)*/r    rock 20  4  2945  _. 

Kino  grninod  shaly  sandstone  green  shale 

interbedded 50  4  2995  4 

Ore.  good  fino-grainod  (one  piece  analyzed 

ran  4M.'20  in  ifon) 7  2  3002  6 

(ireen  shalo  - 0  1  3002  7 

Ore          0  1  3002  8 

Shalo   0  4  3003  _ 

»^        White  limestone,  shale  partings 1  8  3004  8 

uJy;     Klnck  shnlo 1  -.  3005  8 

a:0     Shaly  limestone,  black  shale  interbedded, 

HH         shttlo  dwroasing  in  depth 130  -*-.  3135    
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The  second  well  now  drilling  near  Praco  at  3,200  feet  is 
being  drilled  with  a  diamond  drill  and  the  core  has  been 
carefully  preserved.  It  started  in  at  a  point  about  a  hun- 
dred feet  stratigraphically  higher  than  the  well  at  Flat 
Creek.  In  other  respects  the  two  logs  correspond  closely. 
Mr.  S.  A.  Hobson  has  carefully  examined  and  described  the 
core  to  the  depth  of  3,150  feet,  and  the  following  log  is  based 
upon  his  observations : 

Praco  Diamond  Drill  Hole,  Near  N.E.  Corner  Section  36, 

Township  16  South,  Range  6  West. 

Starting  a  few  feet  below  the  level  of*  the  Mary  Lee  Coal  Seam. 

Thickness  Depth 

Shales  and  arenaceous  shales 120  120 

Sandstone,  tight,  fine-grained. _. > ^    30  150 

Shales  and  sandy  shales. 60  210 

Sandstone,  medium  to  coarse-grained  with  a  few 

^            shaly  layers  35  245 

w 

p»        Coal  seam  of  undetermined  thickness,  probably 

^  Black  Creek  seam. 

Yi^9  Shaly    sandstone    and    alternating    shales    and 

^  J I       sandstones    ^ 360  605 

M  s  &  Sandstone,  fine-grained  micaceous 20  625 

t3j   Shales  and  sandstones  alternating ., 525  1150 

^"gg  Sandstone,  massive   with  occasional  thin   shaly 

5  «  §       layers.    A  few  small  pebbles  near  bottom 535  1685 

cjij^  Conglomerate,    massive    throughout  without    a 

%  %       break _ :...... 30  1715 

&J   Oil  saturation  in  places  from  1680-1715  feet. 

Shales,  with  occasional  thin  conglomerates 100  1815 

Sandy  shale  or  lime. 20  1835 

Shales,   thin-bedded,  fine-grained 64  1909 


o  Limestone,  dense,  bluish,  locally  arenaceous  or 

CO  g>     argillaceous    296  2205 

^{z]  <ti  Shale,  calcareous,  with. thin  limestone  and  sand- 

<ij  J5  ^     stone  horizons - 20  

HO 

^M-^  Sandstone,    fine-grained,    with    occasional    shaly 

g  h^  1     horizons 107  2313 

2  d  "K  ^il  saturation  at  irregular  intervals. 
S>5  Shales  growing  calcareous  towards  base —  161  2474 


00 


'2  Limestone,  massive,  slightly  shaly  towards  top...    95            2580 

P  Oil  saturation  at  frequent  intervals. 

g  Gas  sand  2498-2505,  very  porous,  composed  of 

^  shell  fragments. 
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u                                                                                     TkickneBS    Depth 
"glS   Chert  and  cherty  limestone 165  2745 


6g 

g  2   Shales,  dark,  calcareous •    87  2832 

jju    Limestone,  massive 14  

OS  ^ 

^;g  «  Limestone,  massive,  highly  ferruginous 20  


S     p:  Shales,  ferruginous 20  

2     3  Shales,  varicolored,  calcareous  layers :..-  109*  3000 

.g  Shales,  ferruginous  5  3005 

§  Sandstone,  shaly,  slightly  ferruginous  in  places..  145  3150 

Bottom  of  hole,  March  1,  1920 —  3350 


ZQ 


While  the  wells  that  have  just  been  described  have  been 
located  approximately  upon  the  axis  of  the  Brown's  Valley 
anticline,  still  it  has  been  noted  that  this  fold  pitches  rapid- 
ly to  the  southwest  along  this  portion  of  the  axis.  Consid- 
ering the  favorable  gas  shows  that  have  appeared  in  these 
tests  it  should  certainly  be  worth  while  to  make  a  careful 
survey  of  the  entire  length  of  the  fold  in  Jefferson  County 
to  determine  if  there  is  any  point  where  the  pitch  is  re- 
versed and  a  node  or  dome  developed  along  the  crest.  Such 
a  point  should  have  very  good  possibilities  as  a  gas  trap. 
The  writer  has  made  only  a  cursory  examination  of  the 
region,  but  from  what  he  has  seen  he  believes  that  such 
structures  do  exist  and  can  be  located  by  careful  examina- 
tion. 

LAMAR  COUNTY. 

GEOLOGY. 

The  entire  surface  of  Lamar  County  is  covered  by  the 
gravels,  sands,  and  clays  of  the  Tuscaloosa  and  Lafayette 
formations,  except  a  few  square  miles  along  the  larger 
stream  courses  of  the  northeastern  part  of  the  county,  where 
the  underlying  Coal  Measures  are  exposed. 

STRUCTURE. 

The  Tuscaloosa  formation  lies  unconformably  upon  the 
Coal  Measures  and  shows  a  general  dip  to  the  southwest. 
Owing  to  the  unconsolidated  or  partially  unconsolidated  na- 
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ture  of  these  sediments  exposures  are  rare  and  the  local 
structure  is  difficult  to  determine.  As  the  two  series  are 
separated  by  an  unconformity  favorable  structures  that 
might  occur  in  the  concealed  Coal  Measures  would  probably 
have  no  reflection  at  the  surface  in  the  Tuscaloosa  series, 
or  structure  developed  in  the  Tuscaloosa  would  not  continue 
unchanged  down  into  the  Coal  Measures.  Therefore  the 
geologist  is  greatly  handicapped  and  production,  if  devel- 
oped at  all,  must  be  developed  by  the  wildcatter. 

A  recent  analysis  of  coal  from  T.  12,  R.  14  W.,  Lamar 
County  shows  that  the  fixed  carbon  is  comparatively  low, 
58  per  cent.,  which  would  indicate  that  the  accumulation  of 
high  grade  oil  would  not  be  impossible  in  the  Coal  Measures 
and  the  underlying  horizons. 

DEVELOPMENT. 

One  wildcat  test  has  been  made  in  the  county  which  got 
such  good  shows  that  the  promoters  of  the  enterprise  were 
encouraged  to  continue  their  efforts  in  Marion  County.  This 
well  is  known  as  the  Guin  well,  drilled  by  Frederick  Morck 
in  1918,  just  west  of  the  town  of  Guin  in  the  N.E.  14  of 
S.E.  y4,  of  Sec.  25,  T.  12,  R.  14  W. 


90  PETROLEUM  POSSIBILITIES  OF  ALABAMA 

Log  of  Guin  Well. 

g                                                                                        ThickiiesB  Depth 

S^  Surface  casing: , 138 

g  Gumbo  and  running  sand 30  168 

§  Shale  and  red  sand  alternating 37  205 

H  Gumbo   and  sand 235  440 


Fayette  f  White  sand   135  575 

sand       \  Slate    : .  134  709 


Light   gray   sand 86  775 

g     Dark  sand  330  1105 

uS,     Sands  alternating  in  color  and  porosity 6  1111 

p,  ^5  Black  sand 7  1118 

^o  g  Dark  gray  sand 100  1218 

^  ^  «  Black  shale  27  1245 

Dark  sand 35  1280 


^.rGray  sand   (fine  quality) 20  1300 

i®0  Black   shale   50  1350 

0  5  «  Black  shale  continued 25  1375 

T;  g  §  Dark  sand  75  1450 

S  g  ;^  Gray  slate  5  1455 

1  o  3  Gray  slate  continued 55  1510 

a  TiS  Red  Sand  55  1565 


O 


Upper    f  Light  colored  slate 45  1610 

H  Bangor  \  Slate  and  lime  alternating 64  1674 

Oil  sand  with  oil 8  1682 

Hard   dark   lime. 9  1691 

W         Second  sand  rich  in  oil ^ - 7  1698 

5  a    Hard  lime  shale 4  1702 

3  2     Close  sugar  sand  richly  saturated  with  oil 8  1710 

^O     Shale,  limestone  and  shells 34  1744 

^  ^     Dark  oil  sand  showing  oil - 6  1750 

<^     Shale,  limestone,  etc » 40  1790 

£  w     Dark   limestone 27  1817 

6  5     Dark  hard  limestone 68  1885 

5  a     Dark  shale 15  1900 

g         Dark  hard  lime ». 25  1925 

Dark  shale,  soft _ 75  2000 

The  oil  from  this  well  coming  from  the  1,682-foot  sand 
is  very  heavy  and  black  (19°  Baume),  apparently  a  residual 
oil  indicating  that  the  well  was  not  located  on  a  structure 
that  would  have  caused  the  accumulation  of  the  entire  oil 
content  of  the  sand,  but  rather  at  a  point  where  he  lighter 
constituents  could  readily  migrate  off,  leaving  only  the  heav- 
ier constituents  as  a  residual  saturation. 
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LAUDERDALE  COUNTY. 

GEOLOGY. 

The  Tuscumbia  limestone  occurs  in  Lauderdale  County 
as  an  irregular  strip  following  the  Tennessee  River.  North 
of  this  area  the  Lauderdale  chert  forms  the  surface  through- 
out the  entire  county,  with  the  exception  of  several  small 
and  irregular  patches  of  Silurian  and  Trenton  limestone. 
The  strata  of  this  formation  are  highly  siliceous  and  have 
weathered  forming  slightly  elevated  plateaus  and  areas 
of  rolling  topography  descending  by  sharp  bluifs  to  the 
stream  courses.  The  light  siliceous  soil  of  this  area,  under- 
lain by  the  more  or  less  cavernous  chert,  is  rather  infertile 
being  generally  covered  with  a  growth  of  pine  and  oak,  and 
is  locally  termed  the  Barrens. 

STRUCTURE. 

Careful  mapping  of  the  structure  of  the  Lauderdale 
chert  reveals  the  fact  that  it  is  warped  into  slight  undula- 
tions generally  aligned  northwest-southeast.  Where  def- 
inite closure  can  be  determined  such  structures  should  be 
worth  testing  for  oil  in  the  Trenton  or  gas  in  the  Trenton 
or  Knox.  So  far,  however,  no  test  has  been  made  upon 
favorable  structure. 

Lauderdale  County  is  situated  on  the  top  of  the  Cincin- 
nati-Nashville Arch,  and  is  also  removed  from  the  area  of 
Appalachian  folding,  so  the  deformation  is  not  such  as 
would  prevent  the  preservation  of  the  oil,  and  the  general 
structure  is  favorable  for  its  accumulation.  Lauderdale 
County,  therefore,  is  a  promising  territory  for  future  de- 
velopment.    (Section  14,  Plate  IL) 

DEVELOPMENT. 

In  1893  the  late  Thurston  H.  Allen  drilled  two  wells  in 
T.  1  S.,  R.  10  W.  The  first  was  located  in  the  N.W.  14  of 
the  N.E.  i/i  of  Sec.  22,  and  was  drilled  to  2,760  feet,  but 
did  not  strike  anjrthing  but  faint  traces  of  oil  and  gas  in 
the  Trenton.  The  second  well  was  drilled  in  the  S.W.  i/4. 
Sec.  33,  T.  1  S.,  R.  10  W.,  on  Keethly  Creek,  a  tributary  of 
Shoal  Creek,  at  an  elevation  of  586  feet  above  sea  level. 
This  well  probably  started  in  the  top  of  the  Silurian  (Niag- 
ara) limestone  and  was  continued  to  a  depth  of  1,460  feet. 
The  following  is  a  summary  of  the  log  of  the  well : 
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Top      Bottom 

Sandstone,  calcareous,  at  places  heavily  charged  with 

Blue  shale,  siliceous 330  440 

Oil  sand,  very  light  white  oil 440  444 

Limestone,  whitish-gray   (Trenton) 444  447 

Good  gas  show,  15  pounds  pressure. 

Limestone,  darker  than  that  in  which  the  oil  and  gas 

ixrftQ    fniind  447  R70 

Black  shale,  bituminous . 870  905 

Sandstone,  reddish,  limy 905  930 

The  bottom  of  the  hole  was  probably  in  the  upper  por- 
tion of  the  Knox  dolomite.  The  well  was  shot  with  72  quarts 
of  nitro-glycerine,  which  blew  out  the  casing  and  demol- 
ished the  derrick.  The  owner  claimed  that  this  well  was 
good  for  four  or  five  barrels,  but  after  spoiling  the  hole  by 
shooting,  no  other  tests  were  made. 

The  Florence-Sheffield  Oil  and  Gas  Company  is  now 
drilliifg  a  well  near  Florence,  having  reached  the  depth  of 
800  feet.  The  same  company  is  also  drilling  two  wells  just 
across  the  State  line  at  Iron  City,  Tennessee.  One  has 
reached  500  feet  in  depth  and  some  very  encouraging  shows 
have  been  encountered. 

LAWRENCE  COUNTY. 

GEOLOGY. 

The  normal  dip  of  the  strata  in  Lawrence  County  is 
slightly  west  of  south,  so  the  successive  members  of  the 
Carboniferous  series  cross  the  county  in  approximately  east- 
west  belts,  the  older  formations  outcropping  to  the  north. 
The  Coal  Measures  capping  Sand  Mountain  form  a  belt 
about  ten  miles  wide,  occupying  the  southernmost  part  of 
the  county.  At  the  foot  of  Sand  Mountain  the  upper  por- 
tion of  the  Mountain  limestone  group  (Bangor  limestone) 
reaches  the  surface  and  gives  rise  to  a  comparatively  level 
belt  of  limestone  topography,  extending  several  miles  north 
of  Moulton.  Beyond  this  point  the  Hartselle  phase  of  the 
Mountain  limestone  outcrops,  forming  a  north-facing  es- 
carpment (Little  Mountain),  north  of  Little  Mountain  the 
lower  limestones  of  the  Mountain  limestone  group  reach  the 
surface  in  a  narrow  belt,  and  beyond  this  the  Tuscumbia 
limestone  forms  the  level  plains  extending  to  the  Tennessee 
River. 
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STRUCTURE. 


The  geological  structure  of  Lawrence  County  can, 
throughout  the  greater  part  of  the  county,  be  accurately 
determined  by  close  examination.  Exposures  are  scarce  in 
the  northern  part  of  the  county,  in  the  area  underlain  by 
the  Tuscumbia  limestone,  which  is  a  valley-making  forma- 
tion, easily  eroded,  and  covered  with  a  thick  mantle  of  re- 
sidual soil.  In  the  southern  two-thirds  of  the  county  numer- 
ous folds  trending  northwest  and  southeast  can  be  detected 
and  occasionally  others  parallel  to  the  Appalachian  trend 
can  be  seen.  In  the  southeastern  part  of  the  county  along 
Caps  Creek,  a  tributary  of  Clifty  Creek,  both  of  these  sets 
of  undulations  can  be  recognized.  Two  tar  springs  occur  in 
the  synclinal  trough  between  two  of  these  undulations  on 
the  south  bank  of  the  creek  in  the  S.W.  l^  of  Sec.  26,  T.  8, 
E.  6  W.  The  Watson  wells  described  below  were  drilled 
near  these  two  tar  springs.  About  five  miles  southeast  of 
Moulton  in  Sec.  12,  T.  7,  R.  7  W.,  the  limestones  are  folded 
into  waves  trending  northwest-southeast.  Well-defined 
closure  could  probably  be  worked  out  in  this  area,  but  as 
yet  no  prospecting  has  been  carried  on. 

Lawrence  County  lies  well  up  on  the  Tennessee-Nash- 
ville Arch  and  is  removed  from  the  area  of  high  metamor- 
phism,  so  for  both  of  these  reasons  it  should  be  a  promising 
territory  for  prospecting.  Moreover,  the  Trenton  horizon 
has  produced  oil  in  small  quantities  in  the  southeastern  part 
of  the  county,  and  as  this  horizon  should  be  reached  at  less 
than  1,500  feet  in  almost  all  parts  of  the  county  the  cost  of 
prospecting  would  not  be  prohibitive.  On  the  whole  the 
writer  regards  it  as  one  of  the  favorable  areas  of  the  State 
for  future  prospecting.     (Section  14,  Plate  II.) 

DEVELOPMENT. 

The  first  wells  actually  drilled  for  oil  in  Alabama  were 
the  Watson  wells,  drilled  about  1865  by  Jonathan  Watson, 
in  the  vicinity  of  the  oil  springs  in  the  southeastern  corner 
of  Lawrence  County  (S.W.  ^  of  Sec.  26,  T.  8,  R.  6  W.). 
Several  wells  were  drilled  by  Watson,  and  it  was  reported 
that  good  shows  of  oil  were  encountered  in  two  of  them. 
These  wells  were  comparatively  shallow  (700-800  feet), 
probably  reaching  the  top  of  the  Trenton,  where  the  oil 
shows  were  found. 
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In  an  adjacent  township  to  the  Watson  wells  there  were 
six  wells  drilled  by  the  Moulton  Valley  Oil  Company,  from 
1890  to  1892,  known  as  the  Goyer  wells.  The  first  of  these 
wells,  the  Goyer  No.  1,  is  located  in  the  northwest  corner  of 
the  S.W.  14,  S.E.  l^,  Sec.  29,  T.  7,  R.  6  W.,  and  reached  the 
depth  of  2,120  feet.  This  well  got  an  excellent  show  of 
light  green  oil  (38.7°  Baume)  and  was  estimated  at  twenty- 
five  barrels  a  day  by  Dr.  McRae,  the  geologist  in  charge.  A 
careful  log  was  made  of  this  well  which  is  as  follows ; 

Log  of  Goyer  Well  No.  1*  Feet 

36  Soil ; 10 

35  Limestones;  Bangor » > 290 

34  Sandstones;  first  gas,  in  the  upper  part 35 

53  Shales ;  a  dark  blue  color 110 

32  Limestone;  of  a  pearly  white,  sulfuretted  hydrogen  gas  was 
struck  in  this  rock  at  55  ft.  below  its  top  and  salt  water  at 
53  ft.  from  its  top;  the  salt  water  on  evaporation  gave  a 

good  flavored  salt 80 

31  Limestone;  of  a  light  drab  color _ 320 

30  Limestone;  impure,  coming  out  as  a  coarse  powder  like  corn- 
meal  and  hence  called  "corn-meal  sand" 28 

29  Shales ;   Devonian,  black 32 

28  Limestones ;  shaly  « 17 

27  Limestones ;  blue 2 

26  Shales;  sandy  and  of  a  mottled  (red  and  white)  color 9 

25  Limestone;  it  carries  some  little  oil 422 

24  A  gritty  calcareous  sand,  likely  from  an  impure  limestone 100 

23  Limestone ;  blue - ~ 45 

22  Limestone ;  coarse  grained,  the  lower  5  ft.  is  an  oil  sand  though 

it  carries  no  oil 9 

21  Limestone;  coarse  grained,  impure  and  siliceous,  a  good  oil 

sand.     Oil 20 

20  Limestone ;    blue 261 

19  Limestone ;  white 32 

18  Limestone;  blue  with  greenish  specks 6 

17  Limestone;  white  or  cream  colored 6 

16  Limestone;  blue 63 

15  Limestone;  bluish  with  a  slight  reddish  tinge 26 

14  Limestone ;  white  — 27 

13  Limestone;  gray  with  a  slight  reddish  tinge 4 

12  Limestone ;   white 4 

11  Limestone;  gray  with  a  few  reddish  specks 3 

10  Limestone;  of  a  light  gray  color _ 49 

9  Limestone ;  white 5 

8  Limestone;  of  light  gray  and  reddish  specks 2 

7  Limestone;  of  a  brownish  gray  color 5 

6  Limestone ;  white _ ~ 4 

5  Limestone;  of  a  grayish  color  with  white  and  blue  specks 7 

4  Limestone;  with  large  white  specks  that  resemble  pieces  of 

fossils    ~ - 4 

3  A  dark  grayish  powder  with  blue  and  white  specks;  it  may  be 

shale  - - 5 

2  Limestone;   with  white   and  light  gray   colors  with   reddish 

specks    - 22 

1  Limestone ;  white — -.. — 3 

*  From  report  on  Valley  Regions  of  Alabama,  by  Henry  McCal- 
ley,  Part  I,  p.  239,  Geological  Survey  of  Alabama  (1896). 
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Of  this  above  log,  35  is  in  the  Bangor  limestone,  from 
34  down  into  31  is  the  Hartselle  sandstone  group ;  from  32- 
to  30  is  the  Tuscumbia  limestone  and  Lauderdale  chert ;  29 
is  the  Devonian ;  and  the  rest  is  Trenton. 

The  first  gas  was  found  in  the  top  of  the  Hartselle  sand- 
stone at  3C2  feet  in  depth.  It  burned  ten  feet  high  out  of 
the  open  end  of  the  six-inch  casing.  The  second  gas  was 
struck  at  500  feet  in  the  base  of  the  Hartselle  group.  The 
production  from  these  two  gas  sands  together  were  estima- 
ted at  20,000  cubic  feet  per  day.  The  first  oil  was  only  a 
trace,  but  at  1,530  feet  the  pay  sand  was  struck  and  the 
oil  rose  to  the  height  of  two  hundred  feet  in  the  well.  Some 
eight  barrels  of  oil  were  pumped  out  at  this  time,  but  soon 
afterwards  the  casing  began  to  leak  and  salt  water  impaired 
the  well.  The  well  was  then  shot  with  100  quarts  of  nitro- 
glycerine, which  partially  demolished  the  casing  and  let  in  a 
flood  of  salt  water,  thereby  ruining  the  well. 

The  Goyer  well  No.  2  was  drilled  about  one  and  a  half 
miles  northwest  of  the  Goyer  No.  1  in  the  N.W.  l^  of  Sec. 
30,  T.  7,  R.  6  W.  It  was  continued  to  1,565  feet,  but  only 
got  a  show  of  oil.  Quoting  Dr.  McRae,  the  geologist:  "We 
completed  our  well  No.  2  at  1,565  feet  and  found  no  oil.  We 
found  the  oil  sand  all  right  but  it  yielded  no  oil."  A  good 
show  of  gas  was  struck  at  the  top  of  the  Hartselle  sandstone 
at  220  feet. 

These  wells  were  not  located  with  any  special  reference 
'  to  geological  structure,  for  at  that  time  the  relation  be- 
tween structure  and  oil  accumulation  was  not  fully  appre- 
ciated. The  writer  has  not  visited  the  locality,  but  it  is 
quite  possible  that  the  Goyer  No.  1  was  located  at  the  crest 
of  one  of  the  northwest-southeast  undulations  so  frequently 
developed  in  the  county,  and  in  this  way  the  production 
could  be  explained.  Since  the  Goyer  tests  were  made  no 
further  prospecting  for  oil  has  been  carried  on  in  the  coun- 
ty. 

LIMESTONE  COUNTY. 

GEOLOGY. 

In  the  southern  part  of  Limestone  County  the  Tuscum- 
bia limestone  forms  the  surface,  dipping  gently  to  the  south. 
This  formation  extends  from  the  Tennessee  River  almost 
as  far  north  as  Athens ;  from  which  point  northward  it  has 
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been  removed  by  erosion,  and  the  underlying  Lauderdale 
cherty  limestone  exposed.  The  Lauderdale  chert  forms  the 
surface  all  the  way  to  the  State  line,  except  along  the  prin- 
cipal stream  courses,  where  erosion  has  laid  bare  the  upper 
strata  of  the  Trenton  limestone. 

STRUCTURE. 

Limestone  County  lies  well  up  on  the  eastern  flank  of 
the  Cincinnati-Nashville  Arch  and  consequently  its  regional 
structure  is  favorable.  Throughout  the  entire  county  the 
Trenton  horizon  can  be  reached  at  less  than  500  feet  in 
depth.  The  Trenton  is  considered  one  of  the  most  favor- 
able horizons  for  oil  and  gas  in  the  State,  so  the  chances 
should  be  good  for  oil  and  gas,  especially  gas,  accumulations 
throughout  the  county.  However,  there  are  two  distinctly 
unfavorable  conditions,  first  the  Trenton  is  insufficiently 
covered  in  much  of  this  area  to  become  an  important  oil 
producer,  and  secondly,  the  determination  of  structure  is 
rather  difficult,  especially  in  the  area  underlain  by  thfe  Tus- 
cumbia  limestone.  In  the  northern  part  of  the  county  where 
the  Lauderdale  and  Trenton  limestones  are  exposed  the  out- 
crops are  numerous  and  the  structure  can  be  accurately 
mapped.  In  this  area  there  would  be  the  possibility  of  gas 
in  the  Knox  dolomite. 

DEVELOPMENT. 

No  wells  drilled  for  oil  and  gas  have  been  reported  from 
the  county.  Gas  shows  have  been  found  in  some  of  the 
deeper  water  wells  that  reached  the  top  of  the  Trenton. 

MADISON  COUNTY. 

GEOLOGY. 

The  Coal  Measures  in  Madison  County  are  confined  to 
the  high  mountains  in  the  eastern  part  of  the  county.  The 
sandstones  of  the  Coal  Measures  cap  these  mountains  and 
make  fiat-topped  mesas  1,500  to  1,800  feet  above  the  sea, 
and  from  800  to  1,300  feet  above  the  adjacent  valleys. 
Monte  Sano,  just  east  of  Hunts ville,  a  well  known  summer 
resort  is  on  one  of  these  plateaus  nearly  1,000  feet  above 
Huntsville.     Throughout  the  rest  of  the  county  the  Sub- 
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carboniferous  limestones  are  exposed,  except  in  the  northern 
and  northwestern  portions  where  the  Silurian  limestone  has 
been  uncovered  along  the  stream  courses. 

STRUCTURE. 

The  Lower  Carboniferous  limestones  in  the  southern 
part  of  the  county  lie  practically  horizontal  and  favorable 
structure  for  oil  accumulation  is  rare.  In  the  northern  part 
of  the  county  folding  is  apparently  more  widespread  and 
good  structures  are  to  be  found.  The  major  structure  of 
the  county  is  that  of  geosyncline,  as  it  lies  between  the  Ap- 
palachian Uplift  and  the  Cincinnati  Arch.  The  area,  there- 
fore, would  be  less  favorable  than  that  to  the  west.  (Sec- 
tion 8,  Plate  II.) 

The  most  favorable  horizon  for  oil  and  gas  production 
in  the  county  is  the  Trenton  limestone.  The  Knox  is  also  a 
possible  gas  horizon.  These  two  horizons  should  be  reached 
throughout  most  of  the  county  at  less  than  1,500  feet,  and 
the  Trenton  at  less  than  500  feet.  These  formations  would 
more  likely  produce  gas  than  oil  considering  their  age  and 
their  general  proximity  to  the  region  of  deformation.  The 
possibilities  for  gas  throughout  the  county  are  good,  there- 
fore, if  the  tests  are  made  on  well-defitied  structures. 

DEVELOPMENT. 

In  1905  a  well  was  drilled  at  West  Huntsville  to  the 
depth  of  2,647  feet  for  T.  W.  Pratt.  The  log  of  this  well 
has  been  lost,  but  as  it  started  in  on  the  Tuscumbia  lime- 
stone it  probably  reached  the  base  of  the  Trenton  at  about 
1,200  or  1,400  feet  and  therefore  penetrated  about  1,200 
feet  of  the  Knox  dolomite,  which  is  over  two  thousand  feet 
thick  in  this  area.  The  well  was  not  located  with  reference 
to  structure,  but  got  a  large  gas  show.  The  Trenton  lime- 
stone gave  a  strong  odor  of  petroleum  and  good  gas  shows 
were  encountered  in  the  Knox. 

About  the  same  time  six  wells  were  drilled  a  mile  north- 
east of  Hazel  Green,  ranging  in  depth  from  190  feet  to  1,690 
feet.  Five  of  these  wells  were  less  than  600  feet  in  depth 
and  got  gas  in  the  Trenton  horizon.  The  two  best  producers, 
about  300  feet  in  depth,  are  still  producing  about  50,000 
cubic  feet  a  day.  The  gas  from  these  two  wells  comes  from 
near  the  top  of  the  Trenton.    The  deep  test  penetrated  well 
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into  the  Knox  dolomite,  but  only  a  small  flow  of  gas  was 
obtained  from  this  horizon.  At  New  Market  a  well  was 
drilled  for  oil  some  time  ago  and  reached  a  depth  of  over 
1,000  feet.    No  shows  of  consequence  were  reported. 

A  well  is  being  drilled  at  Bell  Factory,  about  ten  miles 
northeast  of  Huntsville,  with  cable  tools.  This  well  has 
reached  a  depth  of  SCO  feet. 

MARION  COUNTY. 

GEOLOGY. 

The  Tuscaloosa  formation  covers  by  far  the  greater  por- 
tion of  the  area  of  Marion  County.  AH  of  the  upland  area 
is  underlain  by  this  series  of  sand  and  variegated  clays, 
which  lies  unconf ormably  above  the  Paleozoic,  and  it  is  only 
along  the  stream  courses  that  the  Coal  Measures  outcrop.  In 
the  southern  part  of  the  county  the  Coal  Measures  underly- 
ing the  Tuscaloosa  probably  aggregate  1,000  feet  in  thick- 
ness, while  on  the  northern  line  of  the  county  only  500  feet 
or  less  of  Coal  Measures  separate  the  Tuscaloosa  from  the 
Sub-carboniferous  limestones.  The  topography  is  in  many 
places  rugged  as  the  streams  in  cutting  through  the  Tusca- 
loosa series  developed  rather  precipitous  gorges  in  the  sand- 
stones of  the  Coal  Measures.  At  the  head  of  these  gorges 
there  often  occur  massive  overhanging  ledges  of  sandstone 
forming  what  are  known  as  "rock-houses."  In  some  cases 
undercutting  has  gone  on  so  far  that  part  of  the  roof  of  the 
''house"  back  of  the  ledge  has  become  loosened  and  fallen  in 
leaving  the  outer  edge  as  a  natural  bridge  (Fig.  20). 

STRUCTURE. 

Since  the  Coal  Measures  are  exposed  in  only  limited 
areas  it  is  a  difficult  task  to  determine  the  structure  with 
any  degree  of  accuracy.  Certain  horizons  are  found  over 
extensive  areas,  however,  and  these  can  be  used  as  keys  to 
the  local  structure.  The  two  conglomerates,  the  upper  and 
the  lower,  can  be  readily  recognized,  though  it  is  often  im- 
possible to  determine  whether  a  particular  outcrop  repre- 
sents the  top  of  either  of  the  conglomerates  or  simply  an 
eroded  surface.  It  is  more  satisfactory  to  try  to  recognize 
the  shale  that  separates  the  two  conglomerates.  This  hori- 
zon is  rather  constant  and  it  can  be  found  throughout  most 
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of  the  county.  In  the  area  south  and  east  of  Hamilton  it  can 
be  recognized  in  the  stream  courses  over  an  extensive  area. 
It  is  found  approximately  at  the  water  level  in  the  principal 
streams  from  Sec.  18,  T.  11,  R.  13  W.  to  Sec.  25,  T.  10, 
R.  14  W.,  indicating  that  instead  of  the  normal  dip  to  the 
southwest  that  should  be  expected  there  is  in  reality  a  ter- 
race between  the  two  points  mentioned  or  possibly  a  reverse 
dip  giving  rise  to  a  dome.  In  other  parts  of  the  county 
smaller  structures  have  been  reported,  but  it  is  difficult  to 
determine  accurately  their  size  and  trend.  (Section  18, 
Plate  II.) 

The  fixed  carbon  in  the  coal  mined  near  Brilliant,  as 
shown  by  analyses,  is  not  high  (56  per  cent,  fixed  carbon), 
indicating. that  this  county  lies  in  a  territory  as  favorable 
for  oil  accumulation  as  any  part  of  northern  Alabama. 
Moreover  the  Hartselle  sandstone  should  be  reached  at 
about  800  feet  in  the  central  portion  of  the  county,  so  that 
a  test  could  be  made  even  to  the  Trenton,  without  great 
expense.  The  formations  do  not  cave  readily  and  the  drill- 
ers can  count  on  making  considerable  hole  a  day  with  ordi- 
nary luck. 

DEVELOPMENT. 

Several  diamond  drill  holes  have  been  put  down  in  the 
county,  but  none  solely  for  oil.  The  deepest  diamond  drill 
hole  is  located  about  three  miles  northeast  of  Hamilton  in 
Sec.  25,  T.  9,  R.  14  W.  This  hole  was  drilled  in  1917  by 
the  Gulf  Producing  Company,  a  Birmingham  concern,  to  the 
depth  of  2,200  feet  in  prospecting  for  iron.  The  drill  pierced 
the  Clinton,  stopping  in  the  Trenton  limestone.  Portions  of 
the  core  smelled  strongly  of  petroleum  but  no  real  shows 
were  found.  This,  however,  is  not  surprising,  for  the  sur- 
face indicates  that  the  well  is  located  in  a  syncline. 
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Record  of  the  Hamilton  Well. 

Drilled  by  the  A-M  Oil,  Gas  and  Pipe  Line  Company  in  the  northern 
part  of  Section  25,  Township  10,  Range  14  West,  Marion 
I  County,  Alabama,  with  diamond  drill. 

I  Thickness     Depth 

g  c  *§  Sandstone,  coarse,  with  occasional  shaly  layers..    75  81 

JD  cS  fe  Alternating  shales  and  sandstones 58  139 

Sandstone,   coarse-grained,   conglomeratic    occa- 

^         sional  shaly  layers 90  229 

o     Shales,  dark,  calcareous  layers 151  380 

SlflvCoal  2  inches. 

I  g  g  Shale,  with  limy  and  marly  layers,  and  occasional 

iJ  Q  «     thin  sandstone. 165  545 


Limestone,  dense  gray  crystalline,  fossiliferous 

with  interbedded  thin  shales  and  green  marls. 

y         Three  oil  shows  at  593,  670  and  703  feet,  the  lat- 

2  Q        ter  a  five-foot  sandstone  saturated  with  black 

O  g>        oil - 158  703 

H  4     Limestone,    very    porous,    highly    fossiliferous, 

rq^         dense  crystalline  gray,  showing  oil  and  gas  at 

S  numerous  horizons.   Rather  cherty  towards  the 

S  base   -..- 443  1 146 

iJ 

5        Limy  and  sandy  shales,  dark '240  1386 

< 

H  0,     Sandstone,  fine-grained,  shaly —    20  1406 

^%     Sandstone  above  mentioned  gave  good  show  of 

§  ^         oil. 

M  is     Shales  and  interbedded  sandstones 63  1469 

^     Sandstones  and  calcareous  sandstones  with  good 

shows  of  oil  and  gas 24  1493 

"^ 

2^  Limestones,  dark  crystalline,   cherty,  in   places, 

S  M  some  shaly  layers.    Frequent  oil  shows.    Grad- 

y  xj  ing  imperceptibly  into  hard,  dense,  gray  cherts. 

3  %         (Lauderdale  chert)    227  1720 


Shale,  greenish   black 38  1738 

%  g     Limestones,  cherty,  thin  shale  seams....- 124  1862 


Greenish  marls  and  shales,  with  some  layers  of 
dense  gray  limestone,  with  occasional  pinkish 

Silu-       and   purplish   inclusions 249  2111 

rian    Calcareous  shales,  greenish 12  2123 

Limestone,   ferruginous,   compact,   greenish    and 
pink   37  2160 

Clin-  Iron  ore,  hematite,  two  feet ~ —      2  2162 

ton      Limestone,  fine-grained,  ferruginous,  pink 31  2193 

^'^^JVxLimestone,  dense,  dark  gray,  sandy 200  2393 
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Another  test  is  just  being  commenced  in  Marion  County 
a  few  miles  southeast  of  Hamilton.  This  well,  being  drilled 
by  Frederick  Morck,  is  located  in  the  S.W.  i/i  of  N.W.  l^ 
of  Sec.  24,  T.  11,  R.  14  W.,  in  the  area  mentioned  above 
where  there  is  good  evidence  of  a  terrace  or  dome.  Drill- 
ing will  be  continued  to  the  Tuscumbia  and  possibly  to  the 
Knox  horizon.  As  this  is  the  first  well  drilled  in  the  north- 
western part  of  the  State,  located  on  fair  structure,  which 
will  test  the  Hartselle  sandstone  at  a  point  where  it  is  suf- 
ficiently covered  to  be  productive,  the  writer  awaits  the 
results  of  the  test  with  a  good  deal  of  interest. 

MARSHALL  COUNTY. 

GEOLOGY. 

The  Carboniferous  formations  form  the  surface  through- 
out this  county,  except  in  Brown's  Valley,  the  southward 
continuation  of  the  Sequatchee  anticline,  where  the 
Paleozoic  series  down  to  the  Knox  dolomite  is  exposed.  This 
valley  divides  the  county  into  two  almost  equal  areas  under- 
lain by  Carboniferous  formations;  the  southeastern  half,  a 
portion  of  Sand  or  Raccoon  Mountain,  and  the  northern 
half,  which  has  been  bisected  by  the  Tennessee  River  on 
entering  Brown's  Valley,  leaving  Gunter's  Mountain  to  the 
northeast  and  a  similar  patch  of  Coal  Measures  to  the  south- 
west. 

STRUCTURE. 

The  main  structural  feature  of  this  county  is  the  sharp 
asymmetrical  anticline  that  is  now  eroded  down  to  a  valley 
occupied  by  Brown's  Creek  and  the  Tennessee  River.  South 
of  this  anticline  lies  Sand  Mountain,  which  is  a  broad  syn- 
clinal expanse  of  Coal  Measures.  The  axis  of  the  Brown's 
Valley  or  Sequatchee  fold  pitches  very  gently  to  the  south- 
west, but  locally  it  may  be  horizontal  or  even  show  a  reverse 
pitch  so  that  high  points  or  nodes  may  be  developed  along 
the  axis.  About  eight  miles  southwest  of  Guntersville  in 
Warrenton  Valley  there  is  a  detached  area  of  Knox  dolo- 
mite, which  no  doubt  represents  such  a  node  on  the  major 
axis,  where  local  doming  has  brought  up  this  lower  forma- 
tion. The  Knox  and  overlying  cherty  limestones  are  very 
siliceous  in  this  locality  and  numerous  perfectly  developed 
quartz  crystals  can  be  found  in  the  soils  of  the  valley  floor. 
Some  of  these  crystals  are  discolored  and  on  crushing  they 
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yield  a  strong  odor  of  petroleum,  and  others  show  liquid 
inclusions,  presuma^bly  petroleum.  This  was  regarded  as 
sufficient  indication  to  warrant  local  parties  in  drilling  for 
oil,  and  about  1890  a  well  was  drilled  to  the  depth  of  1,000 
feet.  This  well  was  named  the  Wildcat  Well,  a  very  appro- 
priate term,  considering  that  it  started  in  at  a  horizon  in 
the  Knox,  far  below  any  known  oil-producing  horizon.  (Sec- 
tions 7-9,  Plate  II.) 

Local  anticlines  and  domes  aligned  either  parallel  or  nor- 
mal to  the  main  Appalachian  trend  can  be  traced  out  in  the 
Coal  Measures  both  north  and  south  of  Brown's  Valley. 
The  high  degree  of  metamorphism  in  this  region  would  pre- 
clude the  possibility  of  any  large  amount  of  oil,  but  gas 
pools  might  be  developed  by  intelligent  testing. 

DEVELOPMENT. 

No  tests  for  oil  or  gas  other  than  the  Wildcat  Well  have 
been  reported  from  Marshall  County. 

MORGAN  COUNTY. 

GEOLOGY. 

Sand  Mountain,  capped  by  the  lower  sandstones  of  the 
Coal  Measures,  extends  across  the  southeastern  part  of  Mor- 
gan County.  At  the  foot  of  this  scarp  the  Bangor  lime- 
stone outcrops,  underlying  a  broad  undulating  plain,  ex- 
tending northward  from  five  to  fifteen  miles.  Throughout 
this  area  exposures  are  scarce  and  it  is  rather  difficult  to 
determine  the  structure.  North  of  the  Bangor  outcrop 
the  Hartselle  sandstone  is  exposed,  making  another  north- 
facing  escarpment,  which  is  called  Little  Mountain.  The 
width  of  the  Hartselle  outcrop  is  variable,  sometimes  ex- 
ceeding fifteen  miles.  North  of  Little  Mountain  are  the 
level  plains  of  the  Tennessee  Valley  underlain  by  the  Tus- 
cumbia  limestone. 

STRUCTURE. 

In  the  area  underlain  by  the  Hartselle  sandstone,  where 
the  details  of  the  structure  can  be  determined  it  is  evident 
that  folding  is  very  abundant.  Most  of  the  folds  are  of  the 
northwest-southeast  alignment  and  sometimes  are  fairly 
sharp,  showing  dips  as  great  as  30  degrees.    In  the  northern 
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and  southern  part  of  the  county  outside  of  the  Hartselle 
belt  the  structure  is  more  difficult  to  determine. 

Morgan  County  is  sufficiently  removed  from  the  Appa- 
lachian center  of  disturbance  to  make  possible  the  accumula- 
tion of  light  oil,  but  it  lies  in  the  synclinal  area  between  the 
Appalachian  region  and  the  Cincinnati-Nashville  Arch, 
which  must  be  considered  an  unfavorable  factor. 

Throughout  the  entire  area  in  which  the  Hartselle  sand- 
stone outcrops  oil  seeps  and  asphalt  and  maltha  showings 
are  abundant.  In  many  places  the  sandstone  is  permeated 
or  even  saturated  with  oil  over  considerable  areas.  These 
seeps  indicate  that  the  Hartselle  should  be  a  pay  sand  where 
occurring  under  sufficient  cover  and  other  favorable  condi- 
tions, but  it  must  be  remembered  that  seeps  in  the  Hart- 
selle where  it  outcrops  in  Morgan  County  would  mean  noth- 
ing regarding  the  possibility  of  oil  in  the  underlying  Tren- 
ton horizon,  which  should  be  the  objective  for  oil  prospec- 
tors in  this  county. 

DEVELOPMENT. 

The  numerous  oil  springs  and  seeps  in  the  Hartselle  sand- 
stone have  brought  about  the  drilling  of  several  wells  in 
Morgan  County  for  oil.  In  the  eighties  a  well  was  drilled 
on  the  outcrop  of  the  Hartselle  sandstone  about  three  miles 
to  the  southwest  of  Hartselle.*  The  depth  of  the  well  was 
not  reported,  but  it  was  said  that  a  good  show  of  oil  was 
encountered.  Near  Hartselle  numerous  oil  seeps  occur,  and 
in  1887  a  well  was  drilled  at  the  site  of  Old  Hartselle,  about 
one  mile  north  of  the  present  depot  on  the  old  grade  of  the 
L.  &  N.  R.  R.  This  well  was  probably  located  at  this  point 
on  account  of  an  oil  seep  in  a  nearby  lime-sink,  but  it  hap- 
pened to  be  also  on  the  crest  of  a  well-defined  fold,  trending 
N.  25**  W.  and  showing  a  steeper  west  flank  (30  degree  dip) . 
This  anticline  can  be  traced  northward  for  some  distance  in 
the  limestone  outcrops  that  have  been  quarried  to  the  north 
of  the  old  town  site. 

♦  Misspelled  "Hartsells"  by  P.  O.  Dept.  for  many  years  past. 
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Log  of  the  Old  Hartselle  WeU* 

(21)   Surface  soil 


Top 

Bottom 

0 

17 

17 

23 

(20)   Limestone;  fine  grained  and  of  a  light  drab  color 
(19)   Shale;  calcareous  with  fossil  corals,  etc.,  of  a 

dark  drab  color. 23  111 

(18)  Limestones,  shales;  the  limestones  are  of  a  light 
drab  color  and  have  in  them  streaks  of  blue 

limestone  and  of  light  colored  shales 111  147 

(17)  Limestone;  of  a  light  drab  color  and  white  opaque 
colors  with  streaks  of  iron  rust,  which  leave 

insoluble  residue  in  hydrochloric  acid 147  314 

(16)   Limestone;  of  a  blue  color  and  with  a  fracture 

something  like  flint 314  402 

(15)  Limestone;  hard  and  fine  grained  and  of  a  blu- 
ish brown  color 402  439 

(14)   Limestone;  flaggy  in  the  upper  part,  with  iron 

rust  in  places,  light  color 439  502 

(13)   Limestone;  fine  grained,  blue. 502  556 

(12)   Limestone;  light  blue  color,  with  iron  rust  stains  556  629 

(11)   Black  shales;   Devonian 629  646 

(10)   Limestone;  shaly,  light  gray  color,  carrying  the 

first  gas  at  652  ft 646  662 

(9)     Limestone;  blue 662  1005 

(8)  Limestone;  light  color  with  glistening  particles 
in  some  of  it,  carrying  near  its  bottom  the 
second  gas  1005  1094 


(7)  Limestone 

(6)  Limestone 

(5)  Limestone 

(4)  Limestone 

(3)  Limestone 

(2)  Limestone 

(1)  Sandstone 


of  a  drab  color 1094  1228 

light  color 1228  1266 

dark  color 1266  1300 

drab  color - 1300  1400 

light  blue  color,  hUick  oil  at  bottoml400  1500 

gray   color 1 500  1689 

calciferous  and  of  a  light  gray  color. 


to  the  bottom  of  the  well - -.1689  1730 

*  Adapted  with  corrections  from  Report  on  the  Valley  Regions  of 
Alabama,  by  Henry  McCalley,  Part  I,  p.  254,  Alabama  Geological 
Survey,  1896. 

Of  the  above  log  (1)  is  probably  the  Knox  dolomite, 
(2)  to  (10)  inclusive  are  the  Trenton  limestones,  (11)  is 
the  Devonian  black  shale,  (12)  to  (16)  inclusive  are  the 
Lauderdale  cherts,  (17)  is  the  Tuscumbia  limestone,  and 
from  (18)  to  (20)  inclusive  are  the  formations  of  the  Hart- 
selle group.  The  local  reports  were  that  both  oil  and  gas 
were  found  in  this  well  in  small  quantities,  but  not  of  suf- 
ficient quantities  to  be  of  commercial  value.  No  subsequent 
tests  have  been  made  in  the  immediate  vicinity  of  this  well. 


PICKENS  COUNTY  105 

PICKENS  COUNTY. 

GEOLOGY. 

The  Coal  Measures,  the  only  possible  source  of  oil  in 
Pickens  County,  are  covered  by  from  200  to  1,200  feet  of 
Cretaceous  strata  lying  unconformably  over  them  (Fig.  18). 
This  covering  effectually  conceals  all  favorable  structure 
that  might  be  developed  in  the  Coal  Measures,  so  any  loca- 
tion that  might  be  made  would  be  wholly  at  random  and  the 
chances  for  production  very  remote.  However,  the  Coal 
Measures  in  this  county  might  well  become  a  productive 
petroliferous  series  as  the  area  is  sufficiently  removed  from 
the  center  of  deformation  and  metamorphism  for  oil  to  ac- 
cumulate in  considerable  quantities. 

SAINT  CLAIR  COUNTY. 

GEOLOGY  AND  STRUCTURE. 

Saint  Clair  County,  lying  in  the  Coosa  Valley  region,  is 
roughly  bisected  by  the  Coosa  coal  field.  On  either  side  the 
older  Paleozoic  formations  are  exposed,  showing  sharp  fold- 
ing and  widespread  faulting.  Since  these  areas  can  be  elim- 
inated, and  there  only  remain  the  synclinal  troughs  of  the 
Coosa  and  the  Cahaba  coal  fields,  only  the  northern  tip  of 
the  latter  extending  into  the  county,  where  gas  accumula- 
tion would  be  possible. 

DEVELOPMENT. 

Oil  seeps  have  been  reported  in  the  Coosa  field  at  Cook's 
Springs,  and  some  unimportant  shows  of  oil  and  gas  have 
been  encountered  in  making  tests  for  coal  and  iron,  but  con- 
sidering the  unfavorable  structure  and  rather  intense  de- 
formation there  is  nothing  to  warrant  the  expenditure  of 
considerable  sums  in  making  tests  solely  for  oil  and  gas. 

SHELBY  COUNTY. 

GEOLOGY  AND  STRUCTURE. 

•The  Carboniferous  formations  underlie  the  greater  part 
of  Shelby  County.  The  structure  of  this  area  is  generally 
synclinal,  though  a  rather  pronounced  faulted  anticline  bi- 
sects the  Coosa  coal  field,  exposing  the  underlying  Lower 
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Carboniferous  limestones  and  separating  the  Coal  Measures 
into  two  distinct  strips.  To  the  south  of  this  area  of  Car- 
boniferous strata  the  older  formations  appear,  highly  folded 
and  faulted,  and  consequently  of  no  value  as  a  conmier- 
cially  productive  series.  In  the  western  comer  of  the  county 
the  Coal  Measures  reappear  in  the  Cahaba  coal  field,  sepa- 
rated from  the  Coosa  field  by  a  deeply  eroded  and  faulted 
anticline.  The  county,  therefore,  offers  no  possibilities,  ex- 
cept that  of  gas  production  in  some  of  the  numerous  minor 
structures  of  the  area  underlain  by  the  Carboniferous 
strata.     (Sections  18-24,  Plate  II.) 

< 

DEVELOPMENT. 

Only  small  traces  of  oil  have  been  encountered  in  the 
diamond  drill  and  other  wells  bored  in  the  county.  Gas 
shows  have  been  more  frequently  found,  and  have  occa- 
sionally been  of  a  very  promising  character. 

TALLADEGA  COUNTY. 

GEOLOGY  AND  STEUCTURE. 

This  county  was  not  included  in  the  impossible  terri- 
tory, because  of  the  remote  possibility  of  small  gas  accumu- 
lations in  the  highly  folded  and  faulted  Paleozoic  forma- 
tions, especially  the  Knox  dolomite.  All  of  the  southeastern 
third  of  the  county  is  underlain  by  the  crystallines  and  the 
accumulation  of  either  gas  or  oil  is  impossible  in  this  part 
of  the  county. 

TUSCALOOSA  COUNTY. 

GEOLOGY. 

Throughout  the  southern  and  western  part  of  Tusca- 
loosa County  the  Coal  Measures  are  concealed  by  the  gravels, 
sands  and  clays  of  the  Tuscaloosa  formation.  In  the  north- 
ern part  of  the  county,  likewise,  the  Coal  Measures  are  ex- 
tensively covered,  along  the  major  divides,  by  this  forma- 
tion and  the  Lafayette  gravels.  It  is  only  throughout  about 
one-fourth  of  the  county,  therefore,  that  the  Coal  Measures 
are  exposed  sufficiently  to  enable  the  geologist  to  determine 
the  local  structure.    In  the  southeastern  part  of  the  county 
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the  lower  Paleozoic  formations  down  to  the  Cambrian  are 
exposed  along  the  axis  of  the  Jones  Valley  anticline. 

STRUCTURE. 

The  principal  structural  feature  of  the  county  is  the 
Jones  Valley  anticline,  steeply  inclined  and  faulted  on  its 
northern  side,  a  typical  asymmetric  Appalachian  fold.  This 
fault  marks  the  southern  boundary  of  the  Warrior  coal  field 
and  also  the  southern  limit  of  possible  oil  territory  in  Tus- 
caloosa County.  The  Coal  Measures  are  locally  folded,  and 
parallel  undulations  are  set  up  alongside  the  major  Appala- 
chian folds.  Along  the  eastern  line  of  the  county  the  south- 
ern end  of  the  Brown's  Valley  anticline  can  be  traced  out 
as  a  gentle  warp  in  the  Coal  Measures.  Throughout  the 
whole  area  underlain  by  the  Coal  Measures  folding  seems 
to  be  abundant,  where  the  series  is  sufficiently  exposed  to 
determine  the  structure.  Scarcity  of  outcrops  in  the  north- 
ern part  of  the  county  prevents  the  working  out  of  structure 
in  detail,  but  indications  of  folding  are  widespread.  The 
northern  and  western  part  of  the  county  is  to  be  considered 
the  most  favorable  for  gas  or  oil  accumulation  as  the  fixed 
carbon  in  the  coal  in  this  area  runs  lower  than  closer  in  to 
the  center  of  the  region  of  disturbances.  (Sections  27-28, 
Plate  II.) 

DEVELOPMENT. 

Numerous  wells  have  been  drilled  in  the  county,  some 
of  them  for  water,  and  others  for  oil  and  gas.  Still  others 
have  been  drilled  in  testing  for  coal  and  iron.  In  1905  a 
well  was  drilled  by  the  City  of  Tuscaloosa  near  the  Court 
House,  to  the  depth  of  1,511  feet.  No  reliable  record  was 
kept  of  this  well  but  the  formations  as  reported  are  the 
usual  succession  of  sandstones,  shales  and  conglomerates  of 
the  Coal  Measures.  This  well  got  a  good  flow  of  water,  but 
no  oil  or  gas  shows  were  reported.  Two  wells  were  drilled 
in  1915  by  Frederick  Morck  at  Lock  15  in  the  Warrior 
River.  The  first  was  900  feet  deep  and  the  second  1,900 
feet,  the  latter  encountering  near  its  bottom  a  hard,  black, 
limy  shale,  with  faint  traces  of  oil. 

At  the  present  time  portions  of  the  county  are  being 
examined  by  the  geologists  of  one  of  the  larger  companies 
and  acreage  is  being  blocked  up  in  expectation  of  drilling. 
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WALKER  COUNTY, 

GEOLOGY. 

Walker  County  lies  in  the  Plateau  Region  and  can  be  in- 
cluded in  its  entire  extent  in  the  Warrior  coal  field.  The 
Coal  Measures  do  not  reach  the  great  thicknesses  that  are 
represented  in  Jefferson  and  Tuscaloosa,  but  along  the 
southern  line  of  the  county  as  much  as  2,000  feet  of  these 
sediments  remain  unremoved  by  erosion.  In  the  northern 
part  of  the  county  the  upper  beds  have  been  eroded,  leaving 
about  1,000  feet  of  the  lower  strata  still  intact. 

In  the  western  and  northwestern  part  of  Walker  Coun- 
ty the  Coal  Measures  are  extensively  covered  by  the  gravels 
and  clays  of  the  Tuscaloosa  and  Lafayette  formations. 
These  unconsolidated  sediments  are  usually  confined  to  the 
upland  areas  between  the  streams  where  they  effectually 
conceal  the  structure  of  the  Coal  Measures  below. 

STRUCTURE. 

The  general  structure  of  the  county  is  synclinal,  the  gen- 
eral dip  being  to  the  south,  except  where  the  strata  are 
turned  up  abruptly  along  the  southwestern  line  of  the  coun- 
ty to  form  the  northern  limb  of  the  Brown's  Valley  anti- 
cline. Upon  this  normal  south-dipping  monocline  there  are 
developed  numerous  minor  structures,  which  as  in  other 
parts  of  northern  Alabama,  show  two  general  trends,  north- 
east and  southwest.  At  the  intersection  of  these  two  series 
closed  structures  would  be  formed  which  would  be  favor- 
able points  for  oil  prospecting.     (Section  18,  Plate  II.) 

The  sixty  per  cent,  isovolve  (Fig.  15)  passes  approxi- 
mately through  the  center  of  Walker  County  from  north  to 
south.  -In  Texas  this  sixty  per  cent,  isovolve  constitutes  the 
dead  line  east  of  which  no  large  accumulations  of  oil  occur. 
If  this  holds  good  for  Alabama  only  the  western  part  of 
Walker  County  could  be  classed  as  possible  oil  territory, 
and  in  the  eastern  half  where  the  fixed  carbon  is  over  60 
per  cent,  only  accumulations  of  gas  could  be  expected.  This 
has  been  borne  out  by  past  development  in  the  county,  for 
only  gas  has  been  found  in  large  quantities,  though  small 
shows  of  high  grade  oil  have  been  encountered.  The  heavy 
oil  found  at  Cordova  is  an  exception. 
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DEVELOPMENT. 

The  center  of  development  in  Walker  County  has  been 
around  Jasper,  where  the  Pennsylvania  Oil  and  Gas  Com- 
pany drilled  in  1911-1912  a  number  of  tests  locally  known 
as  the  Shannon  wells.  Three  of  these  wells  at  Jasper  got 
gSiS  and  after  being  shot  were  estimated  at  about  150,000 
cubic  feet  a  day  each.  The  producing  horizon  in  each  case 
was  the  Hartselle  sandstone,  encountered  in  this  locality  at 
about  1,800  feet.  Small  showings  of  oil  were  found  in  the 
Coal  Measures  and  gas  or  a  flow  of  fresh  water  in  the  Mill- 
stone Grit.  The  No.  1  well  on  the  Long  estate  got  a  good 
show  of  gas  in  the  Hartselle  sandstone  at  1,792  feet  and 
was  continued  to  3,000  feet  without  other  shows.  This  well 
encountered  several  red  limestones  (possibly  sandstones) 
near  the  bottom  and  then  passed  into  a  black  limestone, 
probably  the  Trenton.    The  log  is  given  herewith : 
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Pennsylvania  Oil  &  Gas  Company  No,  1  Well,  Long  Estate. 

Located  in  N.W.  %  of  N.W.  ^,  Section  22,  Township  14,  Range  7. 

Feet        Feet 

Conductor  13 

Shale,  black  ^ 13  to       50 

l3c»llU,        Inr  lllv"       -     -   -  ,  I  ,  ,         ,,  ,  _ .     ,,..     X....1I ^x Ov 

t\  fl/CS  1  & n     Inr  n bCx      — ..^. .■.^... ......_...........^.....^..    ,1...,         ,         O V 

tj o L lo III    sanci    .. — ..... ..............._...._ . . ........................ ..,......_._....___......_..  x o v 

,  -         onaie    yoaxK/ .^... ._..._. .....^....^.. ,    -  , _ xov  vo     o/o 

5        Water,  sand,  gas,  show 375 

^H    CO  V/1      fc/lOv  <V      1/11....... - -  I  OSTv 

^  u     Water,  gas  and  show  green  oil _ « 447  to     452 

<  g     Bottom  sand « 494 

^  g     10-inch  casing  « 502 

>4|g  Lime  and  shale  with  occasional  sand  shell  a  few 

M^         inches  thick   to 652 

g  g     Sand    652 

go     Enough  water  to  drill  with  (10  bailers) 661 

Bottom   sand   860 

Slate  black  860  to    900 

Shale    ( gray )  ^930  987 

Sand,  white,  and  10  more  bailers  water  at 1022 

More  water  (8*A-inch  casing) 1123  to  1150 

Bottom  sand 1272 


9-* 


< 


Lime    1278  1300 

gjSlate    (white)    1300  1306 

cLime 1306 

Lime,  white,  very  hard :. 1309  1321 

g^Lime,  black  ...- 1321  1330 

aLime,  white,  hard 1330  1771 

Sand   (steel-lime  line)   1791% 


S^  Top  very  hard  with  nice  showing  petroleum  gas, 
S^  rtS  enough  to  run  drilling  well  (Hartselle  100  feet 
Sfflg     thick). 


•-^  ^  g  Bottom  .- 1891 

^  g  bfiLime,   white,   hard .2068 

a  I  §  Bottom  of  lime 5090 

^iJCQ  White  lime  2100 


K^    Liime  sneii  ... ..~. _..... .......».»...■  .......^.~» — .....~.».^..^-~.... ..—..., ._. uSotSO 

S  L^IITIG ^ «,.....«.».«......—....M....— ».*«««»*M*.*«^.»»— — — ^••«NM....— ..•••.•.••«2St)Oo 

o     Lime    2465 

Lime     - — — 2580 


Devonian  (?) — Lime,  shell  and  slate 2600 
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§  c     Red  lime  at  top ^ 

•£5     Red  lime  bottom 

S  O     Red  lime 


V  o 

6^ 


Feet 

Oft'tfl 

27Q0 
2710 

2720 


Feet 


Black  lime  shell 

Red  slate  at  14  feet 

Black   lime   

Break  of  red  slate  22  feet 

(3003-9  actual  depth.) 
Black  chocolate  and  ^ay. 
Shut  down  May  9th,  1911. 


2726 

.2726  to  2740 

2740  to  2850 

5850  to  2872 

2862  to  3004 


The  Shannon  wells  were  drilled  in  close  proximity  to 
each  other  and  their  logs  are  very  similar.  The  log  of  well 
No.  3,  one  of  the  three  producers,  represents  a  typical  sec- 
tion and  is  as  follows : 


• 

Record  of  Well  No.  3  of  Pennsylvania  Oil  and  Gas  Company. 


GO 
» 

CO 

< 

< 
o 


Clay,  yellow,  soft 

Slate,  black,  soft 

Sand,  black,  hard 

Sand  and  shells 

Sand,  white  

Sand,  black  ^ 

Slate  and  shells 

Lime,  white  

Sand,   white 

Lime,  white  

Lime  and  slate — 

Lime,   wh^te . 

Lime  and  slate. 

Lime,  white 

Slate,  white  

Sandy  lime,  white 

Coal  

Lime,  black  

Big  Injun  sand 

Slate  and  shells 

Red  rock 

White  lime  . 

Slate,  black 


From 
Feet 
...  0 
....  14 
-..  65 
....  80 
....  110 
....  160 
....  180 

.   OoO 

...  398 
....  405 
....  440 
....  600 
...  440 
...  600 
...  648 
....  858 

865 

...  940 

945 

...1005 
...1270 
...1285 
...1300 
.1320 


Lime,  black 1330 

^  H     Limestone  ~ - 1340 

3  5     Slate  and  shells .:  1660 

5  H  g  Slate    ....- - - 1740 

5  H  bfiJasper   or   Hartselle   sand. 1800 

o  S  g  Gas. 

S.3pqWell  finished  at  1812. 


To 

Feet 

14 

65 

80 

110 

160 

180 

385 

398 

405 

440 

600 

648 

600 

648 

858 

865 

940 

945 

1005 

•1270 

1285 

1300 

1320 

1330 

1340 
1660 
1740 
1800 
1812 
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The  same  company  drilled  a  4,000-foot  well  near  Calu- 
met some  two  and  a  half  miles  south  of  the  Shannon  wells. 
Traces  of  oil  were  found  in  the  Hartselle  sandstone  and  in 
the  Tuscumbia  limestone.  The  log  as  given  below  is  rather 
indefinite,  but  the  well  undoubtedly  reached  the  Trenton 
limestone  and  probably  the  upper  strata  of  the  Knox. 

Calumet  Well,  Pennsylvania  Oil  and  Gas  Company. 


< 

< 

o 


u 
o 

u 


Conductor     

Hole  full  of  water 

Slate  and  shale 

Slate  and  shale 

O  J 

Slate  and  shale 

Sandy   lime 

Slate  and  shale. 

4mJ  a  AAA ^5      »■■«■»»»»■■»»*■■■•»»■■»—»*■■»■■■■■■■  ■■■■»■• 

Sand    

Rlfttp 

^^/ A^%  W^^  ■»»■»■■■»»■  ■■■■a  «■»» a »«^ »»»**»»■■  ■■»■■>» 

Sandy  lime 

Red    sand 

Sandy  lime  

Slate    .... 

Sandy  lime. 

Slate  and  shale 

Sandy  lime 

Sand  ...... 

Sandy  lime. — — 

Sandy  lime 

Sand 

Sandy  lime  _ 


Top 
Feet 
.  12 
.  35 
.  112 
.  112 

-  115 
..  125 
.  220 
.  495 
-^535 
..  560 

-  675 
.  690 
.  785 
.  800 
.  880 
.  900 
.  940 
..  955 
...1030 

1065 

1080 

1100 

1195 

1225 

»>-!...1315 
1345 


DEPTH 


Bottom 
Feet 


Lime,  white  . — — .. 

8-inch  casing  at  1452. 

P^^  A  CV  1/^^  *••  «  >•  •  a  ■  *  «  •■•  •  •  •  ••  ••  ■  *  ■  •  ■  ••  •  ■••  •  »  •••  •  «  •  ■  • 

Lime,   white.. 

Reduced  hole  at 

Lime,   black « 

Sand  and  shale 

Slate    - - 


.1385 
.1405 


1455 

1460 

1755 

...............  X  o  1 0 

1873 

................Xo  (o 


^     .  Top  of  sand  3 

"?P"  Slate  and  shale 

seue   BrQ^n  shale  -. 


....1894 
...2000 
...5050 


115 

125 

220 

495 

535 

560 

675 

690 

785 

800 

880 

900 

940 

955 

1030 

1065 

1080 

1100 

1195 

1225 

1315 

1345 

1385 

1405 
1455 

1460 
1815 

1873 
1878 
1894 

2000 
2050 
2095 
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DEPTH 

Top  Botto7n 

Feet  Feet 

Lime,   white 5095  2260 

Lime,  dark ! 2260  2278 

■g     Sand,  dark,  with  show  of  oil - 2278  2284 

c      xjijiie,  QaxK  .....^....»......._....^....^.«..^.».......»^.. » . ■.....»..«.«........» ..^»i....»»...^ £ o^  mo4vF 

I     Limestone,  sand,  dark 2350  2395 

Black  lime  J2400  2425 

Slate  and  shale 2425  2525 


I 

^V         ^J  J^XXUV,     ^AXllW I .................................. .^O^O 

^  08  ;*3  Lime,  dark  .._..2545 


man 


2545 
2595 


Silu-   Lime,  red  .l .2675  2780 

rian    Lime,  dark  !2780  2875 


Tren-  ^^^®»  white  .3000  3690 

f^AM  M^X%A%S      HaIAC      "'—'■"' ---1 — r       ■■■■■.. ^T?tr\r  O  I  O V 

Willie  1 1  iiie..».~— ~~.»......................^..»..........»>...............^.». . . . , ....................tj f oU  vo«/v 

^^  ^w^3        ••  V        -  — ...    ^ -f   ii|-|--r,|iui-Tr-T'irTf»TT-~i"    iiiiaiai     ■■■■■■■■■■  —  ■—■■■■^■■■■■■ii  ■■■tJ^J^f^B 

The  Pennsylvania  Oil  and  Gas  Company  also  drilled  a 
hole  at  Oakman,  some  ten  miles  southwest  of  Jasper.  The 
Hartselle  sandstone  was  here  encountered  at  about  2,200 
feet  and  gave  a  strong  odor  of  oil  and  gas.  The  well  was 
continued  to  2,775  feet,  stopping  at  about  the  base  of  the 
Lauderdale  chert.  The  log  as  given  shows  that  traces  of 
oil  and  gas  were  found  at  various  depths. 
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Log  of  Well  No.  2  of  the  Pennsylvania  Oil  &  Gas  Company, 

Oakman,  Alabama. 

Formation                       Color          Soft  or  Hard         Feet  Feet 

Clay Brown. Soft to  13 

Conductor  on  solid  rock. 

Slate Black  Soft 13  to  23 

Water  at  23. 

Shale  and  sand White  Hard 23  to  53 

Water  at  50  feet. 

Lime,  shells  and  slate.  Black  Hard 53  to  90 

Coal..-.. Black  Soft 90  to  92 

Slate White  Soft 92  to  110 

Sand Blue  Hard 110  to  170 

Sand White  Hard 170  to  230 

Sand Dark Hard 230  to  270 

Slate - Black  Soft 270  to  330 

Slate  and  shell Black. Soft  and  Hard 330  to  374 

Coal -Black  Soft 374  to  377 

Slate - Black  Soft..... 377  to  560 

Sand  and  lime _ Black  Hard....- 560  to  575 

Sand White Hard 575  to  655 

^        Light  gas  show. 

<        Slate  and  shell Black  - Soft.... 655  to  720 

g  ^     Sandy  lime - Dark  „ Hard .-  720  to  735 

<<  g     Sand Dark   Hard 735  to  790 

>  S     Slate. Black Soft 790  to  850 

»-^  S     Slate  and  hard  shell .Black. Soft  and  Hard 850  to  885 

g;,2     Sand White  Hard 885  to  925 

g-^     Slate ..Dark Soft..*.....  925  to  930 

^1     Sand Gray  Very  hard 930  to  950 

Wq     Rainbow  of  oil  on  rope  at  954,  light  show. 

^        Sand White  Soft 950  to  1000 

Lime Black Very  hard 1000  to  1030 

Slate White Soft 1030  to  1060 

Gritty  lime... Black  Hard 1060  to  1080 

Slate Black _.  Soft 1080  to  1100 

Slate White Soft 1100  to  1120 

Slate .....Black  Soft 1120  to  1185 

Sand White  Soft..... 1185  to  1200 

Sand - Dark  Hard 1200  to  1246 

Slate Black Soft 1245  to  1280 

Slate  and  shell _ Bhck Hard 1280  to  1295 

Sand Yellow Very  hard 1295  to  1415 

Slate Dark  Soft 1415  to  1450 

Lime White  Hard 1450  to  1510 

Slate  and  shells Black  Soft  and  Hard 1510  to  1570 

Sand ..White  Hard 1570  to  1600 

Light  show  of  oil  at  1572. 

Slate  and  shells Yellow  Very  hard 1600  to  1750 

Sand White Hard 1750  to  1795 

Sand - Black Soft 1795  to  1800 

Sand White Hard 1800  to  1845 

Sand Yellow  Hard 1845  to  1855 
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u 

o 
bo 


Formation 

Sand 

Lime  and  sand 

A^M  Am m \^* »■■—■■■■■»■■■  ■—  •»»»»>»^>«»»»»» »» ■■< 

Slate  and  sand 

Caving  at  1985. 

Slate,  lime  and  shells 


Co/or  5fo/t  or  Hard 

Black  Hard. 

Black  Soft. 

Black  Hard. 

Dark  Hard. 

Dark Soft  and  Hard. 

.  L/arK  ~.... — -> — ..............  ooit. 

Dark Soft. 

Dark Soft. 

.Dark. Soft  and  Hard. 

-White  Hard. 


Feet 

.1855  to 

.1870  to 

.1900  to 

.1910  to 

.1940  to 

.1985  to 


Feet 
1870 
1900 
1910 
1940 
1985 
2005 


< 


Sand. 


Light  and  dark......Hard-. 


Lime. ..Black 

Strong  odor  of  oil  at  2365. 

Slate  and  shell White  

oia vC........ ......«.— ...j....^....^.——..^...^  ^^xhck  ..........—.. 

Sand Blue  

At  2430  strong  odor  of  oil  and  gas. 


Hard 

..-  Hard 

Soft 

...  Hard 


.. ...2005  to  2049 

....2049  to  2104 

....2104  to  2135 

...-2135  to  2225 

..--2225  to  2295 
.5295  to  2385 


...2385  to  2405 
.J2405  to  2425 
..2425  to  2450 


S 


Slate 

Sand 

Lime 


Sand. 


Slate. 


Black 

Blue  .. 

Black 

Black 

Black 


■...~...«......  xj>  arci . 

Hard. 

Hard. 

Soft. 


...2450  to  2455 
...2455  to  2480 
..2480  to  2485 
...2485  to  2525 
...2525  to  2650 


Black  .. 


•a  .2  Lime. 

-S  Dark  reddish  tint. 

§  Lime White 

§  ^  Sand Black 

^  g  Lime White 


....  Hard 2650  to  2660 

...  Hard ..2660  to  2690 

..  Hard ..2690  to  2705 

....  Hard 2705  to  2775 


January  9,  1912,  broke  shaft  on  bed  plate  of  engine,  leaving  tools 
in  hole.  Shipped  in  engine  and  still  fishing  for  tools  February  12, 
1912.     Stopped  work  that  day. 

The  Tennessee  Coal,  Iron  and  Railroad  Company  drilled 
a  test  well  in  1911  near  Nauvoo,  in  the  northwestern  corner 
of  the  county,  to  the  depth  of  1852  feet.  The  Black  Creek 
coal  seam  was  found  at  97  feet  and  a  faint  show  of  oil  in 
the  Tuscumbia  at  the  bottom  of  the  well. 


116  PETROLEUM  POSSIBILITIES  OF  ALABAMA 

Record  of  Test  Well  No.  3,  Near  Nauvoo,  Alabama. 

Location:     Near  center  of  Section   16,  Township  12   Soath   of 
Range  9  West. 

Stopped  drilling  September  23,  1911;  depth,  1852  feet. 
Record  by  C.  S.  Blair. 

Thickness    Depth 

Feet.  Feet. 

danosvone  ......^.........^....^....^„..^...._...^....^...._..........^....^»....  .__^..^....^    od  4^ 

31ate                   6  48 

Lime  (probably  hard  black  slate) 16  64 

CoaZ    (Black  Creek  seam) 3  97 

^Ka^      ^i4                n^  AC>v  V^^            •>-■*•*■»«*••••*•■■■*•«>*•*.■••*•■■■•■••«*•*>■••■*•*■•■■••••■**•■>••••••••>••'«■*■•>•*■••«•»•«•«»■»*>«•■•■•••••_■*«                    \M  ^L  ^L  vv 

■<  §     Sandstone  8  120 

^  g     Sandstone,  sharp  grained 20  140 

:z:  g     Slate    10  340 

P         Lime    (probably  slate) 15  373 

Qi_i._                                                                         1717  ^^n 

Lime    ( probably  slate) 170  620 

Millstone  Grit  Formation: 

Sandstone  65  685                   fl 

Lime    (probably   slate) 25  710 

Sandstone  275  985 

Sandstone,  slate  seams — 55  1040 


Bangor  Limestone: 

Limestone,  pure,  light  colored 370  1410 

Slate - - ~  25  1435 

Limestone  90  1525 

Hartselle  Sandstone: 

fc             Sandstone,  fine  grained 12  1537 

Sandstone,  coarse  grained 89  1626 


< 


-  .      Slate,  soft  black > 56  1682 

c/2  S     Limestone,   siliceous - 33  1715 

5  g     Slate,  soft  102  1817 

^  3  08  Limestone,  dark  colored,  very  f ossilif erous,  pe- 

H3     troleum  odor  at  base _ 35  1852 

In  December,  1916,  a  flurry  of  excitement  was  caused 
throughout  Alabama  by  the  report  of  the  bringing  in  of  an 
oil  well  at  Barney,  near  Cordova.  At  the  time  the  produc- 
tion of  this  well  was  given  at  a  variety  of  exaggerated  fig- 
ures. The  well,  drilled  by  Oklahoma  parties,  got  a  small 
show  of  heavy  oil  at  about  830  feet  (26.5°  gravity  Baume) 
and  after  being  shot  was  drowned  out  by  a  flow  of  salt  wa- 
ter.    This  show  of  heavy  oil  would  indicate  that  a  small 
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pocket  of  residual  oil,  the  lighter  more  volatile  constituents 
of  which  had  previously  migrated  off,  had  been  entrapped 
at  this  point. 

WINSTON  COUNTY. 

GEOLOGY. 

The  areal  geology  of  Winston  County  is  much  the  same 
as  that  of  Marion  County,  except  that  the  Tuscaloosa  forma- 
tion is  much  less  extensive  and  confined  to  the  western  part 
of  the  county,  and  along  the  northern  line  of  the  county 
there  are  a  few  spots  where  the  streams  have  cut  througli 
the  Coal  Measures  and  exposed  the  Sub-carboniferous.  Most 
of  the  surface  of  Winston  County  is,  therefore,  formed  by 
the  Coal  Measures,  varying  in  thickness  from  a  thousand 
feet  or  more  in  the  southern  and  southwestern  part  of  the 
county  to  where  thoy  are  completely  eroded  along  the  north- 
em  line.  The  topography  is  fairly  rugged,  very  precipitous 
valleys  being  developed  by  some  of  the  streams  in  the  lower 
sandstones  of  the  Coal  Measures,  which  have  in  some  cases 
given  rise  to  "rock-houses"  ard  natural  bridges  (Fig,  20). 


Fig.  20.  A  natural  bridge  formed  by  a  headward  erosion  K'ving 
rise  first  to  a  "rock-house,"  which  subsequently  caved  in  to  form  the 
bridge.  Near  Natural  Bridge,  Winston  County.  (Photo  by  R.  M. 
Harper.) 
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STRUCTURE. 

Exposures  are  sufficiently  numerous  throughout  the 
county  to  determine  the  structure  with  fair  accuracy.  The 
predominant  type  of  fold  is  the  northwest-southeast  wave 
or  gentle  undulation  that  is  so  frequently  developed  in  north- 
western Alabama.  Occasionally  folds  paralleling  the  Ap- 
palachian trend  are  also  to  be  found.  The  gas  well  at  Haley- 
ville  is  apparently  located  upon  one  of  these  northwest- 
southeast  undulations.  The  subsequent  tests  were  unfortu- 
nately not  made  along  this  trend  and  were  unproductive. 

The  coal  from  Winston  County  shows  a  comparatively 
low  percentage  of  fixed  carbon,  an  indication  that  the  area 
has  not  been  subjected  to  intense  compression  or  deforma- 
tion, but  the  occurrence  of  gas  at  Haleyville  apparently 
indicates  that  what  deformation  has  occurred  has  been  suf- 
ficient to  bring  about  gas  rather  than  oil  accumulation. 

DEVELOPMENT. 

The  principal  development  in  Winston  County  has  been 
at  Haleyville  where  several  wells  were  drilled  in  1911-1912, 
one  of  which  got  gas  in  large  quantities.  The  other  wells 
were  apparently  off  the  favorable  structure  as  they  were 
unproductive.  An  accurate  log  was  made  of  the  first  well, 
the  gasser,  which  is  as  follows: 
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Well  No.  1,  Haley ville. 

Elevation:     205  feet  below  railroad  at  Haleyville— (Elliott). 


Trenton 


iiLnox- 


Formation            Charaeter  of  Material                      Thickness  Depth 

Recent Surface  soil  and  sand 9  9 

1  Sandstone,  white  !. 151  160 

Shale,  non-calcareous 100  260 

Sandstone  and  shale 85  345 

Sandstone  and  some  shale 270  615 

Baneor J  Limestone,  chiefly  oolitic ~ 375  990 

i  Shale,  black,  calcareous...... - 150  1140 

Sandstone,  fine  carcareous 180  1320 

Shale,  gray  to  black,  calcareous 170  1495 

Tuscumbia — Limestone,  cherty  in  part 150  1645 

Lauderdale. — - Chert  and  limestone 90  1735 

Devonian Shale,  black,  pyritic,  oily 25  1760 

Niagara ^ Limestone,  greenish   white »..     15  1775 

Clinton ....Shale  and  limestone,  red  and  green  260  2035 

Limestone  and  trace  of  shale 15  2050 

Shale,  black  to  gray,  calcareous 165  2215 

Limestone  and  shale,  ferruginous...    20  2235 

Shale  and  limestone. 55  2290 

^  Limestone,  gray  to  white 625  2915 

Dolomite,  gray,  crystalline.    Gas 25  2940 

Limestone,  buff,  compact 5  2945 

Dolomite,  gray,  crystalline.    Gas        15  2960 

Limestone  and  black,  oily  shale. 20  '  2980 

Dolomite,  gray,  crystalline 2  2982 

WATER. 

Fresh  water  to  620  feet. 
Salt  water  from  1470  to  1620  feet. 
Salt  water  (little)  at  2725  feet. 
Salt  water  (abundant)  at  2980  feet. 

GAS  AND  OIL. 

Traces  of  oil  and  gas  in  the  Hartselle  sandstone  and  shale  from 
1145  feet  to  1350  feet. 

'  Odor  of  oil  in  Lauderdale  chert,  from  1645  feet  to  1735  feet. 

Traces  of  oil  in  Devonian  shale,  from  1735  feet  to  1760  feet. 

Odor  of  oil  in  Niagara  limestone,  from  1760  feet  to  1775  feet. 

Traces  of  oil  and  gas  in  Clinton  shale  from  1775  feet  to  1845  feet. 

Odor  of  oil  in  Trenton  shale  from  2075  feet  to  2185  feet. 

Gas  (about  600  pounds)  in  Knox  dolomite,  from  2920  feet  to 
2945  feet,  and  from  2950  feet  to  2960  feet. 

The  gas  in  the  Knox  was  struck  September  20,  1911,  and  Novem- 
ber 1,  1911,  after  the  salt  water  below  2980  had  been  effectually  shut 
off,  by  plugging  with  lead  and  concrete,  the  well  was  shot  in  the  gas 
horizon  with  160  quarts  of  solidified  nitro-glycerine.  The  flow  of 
gas  greatly  and  permanently  increased.  The  closed  pressure  of  the 
well  is  very  high.  The  flow  of  gas  was  practically  free  for  the  first 
five  months. 

Another  test  was  made  about  the  same  time  by  the  Wood- 
ward Oil  and  Gas  Company  near  Double  Springs  in  the  cen- 
ter of  the  county. 
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Well  No.  3,  Near  Double  Springs. 

Summary  Record. 

Formation             Character  of  Material                     Thickness  Depth 

Coal  Measures 

and  Millstone  Grit„  ..Sandstone  and  shale 670  670 

Bangor Limestone  and  shale 460  1130 

TT.^a^ii^                5  Sandstone 180  1310 

nartseiie |  gj^^j^  ^^^  limestone 150  14^0                   1 

Fort  Payne Limestone  and  chert 310  1770                   | 

Devonian Black  shale 20  1790 

Clinton ..Red  and  green  limestone  and  shale  150  1940 

1  Shale,  limestibne  and  shale 40  1980 

Limestone 170  2160 

Shale 30  2180 

Limestone 260  2440 


-^ 
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PART  II 


COASTAL  PLAIN  AREA 

By  J.  Edward  Brantly. 


INTRODUCTION. 

IN  STUDYING  the  Coastal  Plain  area  of  Alabama 
with  reference  to  its  possibilities  of  producing  petro- 
leum in  commercial  quantities,  no  attempt  has  been 
made  to  give  the  relative  values  of  the  logical  sub- 
divisions, except  in  a  very  broad  manner.  This  has  been 
done  primarily  to  prevent  the  useless  expenditure  of  the 
necessary  sums  for  prospecting  in  areas  where  it  seems 
improbable  that  conmiercially  profitable  deposits  of  oil  and 
gas  will  be  discovered.  Because  of  the  fact  that  there  has 
been  comparatively  little  testing  for  oil  in  the  southern  half 
of  Alabama,  it  is  necessary  to  present  the  conditions  pri- 
marily from  the  information  that  can  be  gathered  along  the 
surface  terranes  of  the  various  formations  which  compose 
the  Coastal  Plain.  Each  formation  has  been  described  in 
sufficient  detail  to  allow  those  interested  in  the  subject  to 
draw  their  own  conclusions  without  the  necessity  of  making 
studies  in  the  field.  At  the  same  time  these  descriptions 
are  presented  in  such  a  manner  that  those  studying  the  field 
conditions  will  be  readily  able  to  recognize  the  horizon  in 
which  they  are  working.  The  formations  which  are  con- 
sidered to  have  the  most  favorable  outlook  for  production 
are  presented  briefly  in  the  latter  part  of  the  report  accom- 
panied by  the  logs  of  certain  wells  that  have  been  drilled  in 
the  Coastal  area.  The  known  structures  in  the  Coastal 
Plain  are  discussed  with  the  idea  of  broadly  delimiting  them 
for  the  assistance  of  those  working  in  the  field  rather  than 
for  the  purpose  of  describing  areas  in  which  exploration  is 
justified. 

The  writer  wishes  to  acknowledge  the  great  assistance 
given  him  by  Dr.  Eugene  A.  Smith,  State  Geologist  of  Ala- 
bama, both  through  the  medium  of  his  writings  on  the 
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Coastal  Plain  area  and  consultations  with  him  during  the 
preparation  of  this  report,  also  it  is  wished  to  acknowledge 
the  use  of  publications  by  D.  W.  Langdon,  L.  C.  Johnson, 
L.  W.  Stephenson,  G.  C.  Matson,  E.  W.  Berry  and  C.  W. 
Cooke.  Proper  reference  is  given  to  these  authors  and  their 
publications  where  data  have  been  secured  from  them. 

SUMMARY. 

As  a  result  of  the  study  of  the  possibilities  of  petroleum 
in  the  Coastal  Plain  area,  that  part  of  the  State  has  been 
divided  into  several  districts,  each  of  which  has  conditions 
peculiar  to  itself.  The  possible  sands  have  been  studied 
broadly,  and  the  structural  deformation  considered  to  the 
extent  permissible  with  the  data  at  hand.  It  is  found  that 
the  only  structure  that  has  been  tested  did  not  yield  oil,  nor 
did  the  tests  lend  much  encouragement  to  further  explora- 
tion even  though  the  most  promising  area  of  the  anticline 
has  not  been  drilled  through  the  chalk.  In  Eastern  Ala- 
bama it  was  found  that  the  possible  sand  horizons  should  be 
considerably  thicker  than  in  the  western  part  of  the  State, 
and,  therefore,  the  chances  for  success  proportionally  great- 
er. Several  folds  that  give  promise  of  proving  to  be  good 
structures  are  outlined :  the  Lower  Peachtree  Anticline,  the 
Beatrice  Anticline  and  the  Geneva  fold.  Also  the  Hatche- 
tigbee  and  Jackson  structures,  which  are  more  completely 
described  elsewhere,  are  considered.  In  conclusion  the  work 
has  shown  that  there  are  areas  in  which  are  structures; 
capable  of  acting  as  traps  for  the  accumulation  of  oil,  over- 
lying sands  that  may  be  petroliferous  and  are  within  easy 
reach  of  the  drill. 

LOCATION. 

The  Coastal  Plain  area  of  Alabama  is  all  of  that  por- 
tion of  the  State  between  the  Fall  Line,  where  the  streams 
run  out  of  the  hard  rock  and  into  the  soft  rock  countries, 
and  the  Gulf  of  Mexico  on  the  south  and  the  Mississippi  line 
on  the  west.  In  area  it  comprises  about  two-thirds  of  the 
total  area  of  the  State.  Along  the  northern  border  of  the 
plain  area  there  is  only  a  thin  mantle  of  the  Coastal  Plain 
material  through  which  the  streams  have  cut  into  the  older 
Coal  Measures  and  metamorphosed  rocks  below,  in  sufeh  a 
manner  that  no  definite  line  can  be  drawn  separating  the 
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Fig.  21. — Topographic  aubdivisions  of  Alabama. 
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provinces.  Roughly  a  line  drawn  from  the  point  where  the 
Tennessee  River  touches  the  Mississippi  line  to  Tuscaloosa, 
thence  southeast  and  east  to  Wetumpka,  thence  east  to  Co- 
lumbus, Georgia,  is  the  line  of  division.  Generally  soft  ma- 
terials from  Lower  Cretaceous  to  Recent  age  make  up  the 
entire  thickness  of  Coastal  Plain  deposits. 

TOPOGRAPHY. 

In  a  broad  sense  the  Coastal  Plain  of  Alabama  is  a 
slightly  undulating  plain  sloping  gently  southwestward  from 
an  elevation  of  about  600  feet  along  the  Fall  Line  or  the 
landward  limit  of  the  Coastal  Plain  formations,  to  sea  level 
along  the  Gulf  of  Mexico.  Following  this  general  inclina- 
tion the  primary  drainage  channels,  with  a  few  exceptions, 
have  a  flowage  direction  about  S.  SO"*  W.,  which  is  parallel  to 
the  axes  of  the  Appalachian  Uplift  and  the  Valley  Region 
anticlines.  This  is  what  might  be  called  the  normal  direc- 
tion of  drainage,  it  being  at  right  angles  to  the  old  shore 
lines  from  Cretaceous  to  Pleistocene  times.  The  Alabama 
River  and  the  smaller  streams  in  the  southeastern  part  of 
the  State  are  the  most  consistent  in  this  general  direction 
while  the  Chattahoochee  and  Tombigbee- Warrior  both  show 
the  general  trend  in  long  reaches  along  their  courses.  Of 
secondary  importance  to  this  normal  direction  of  drainage 
is  a  flowage  trend  about  S.  30°  E.,  which  shows  in  long 
reaches  on  the  Alabama  River.  Along  this  latter  stream 
this  direction  is  evidently  caused  by  certain  structural 
movements  which  are  discussed  in  a  later  chapter  of  this 
report.  The  only  considerable  variation  from  these  two 
directions  of  drainage  is  in  the  case  of  the  Alabama  River 
and  its  tributary,  the  Tallapoosa,  which  flow  westerly  from 
Millstead  past  Montgomery  and  to  Selma.  This  was  pos- 
sibly influenced  by  the  Selma  Chalk  which  acted  as  a  dam, 
turning  the  Tallapoosa  westward  at  Millstead.  From  that 
point  the  Tallapoosa  and  then  the  Alabama  flow  across  the 
terrane  of  the  Selma  Chalk  to  the  city  of  Selma  where  the 
latter  stream  turns  southwest,  passing  across  the  Selma 
Chalk  and  into  the  overlying  Ripley  formation  in  the  south- 
western part  of  Dallas  County.  From  here  to  the  Gulf  of 
Mexico  the  southwesterly  direction  is  maintained. 

The  Coastal  Plain  of  Alabama  while  being  on  the  whole 
a  gently  sloping  country  is  readily  subdivided  into  a  number 


COASTAL  PLAIN  AREA  127 

of  areas  having  separate  and  distinct  topographic  features 
which  are  imparted  to  them  by  the  character  of  materials  of 
the  geological  formations  composing  the  surface  terrane  of 
the  different  areas.  Following  Smith*  and  Harper,t  with 
certain  modifications  consistent  with  the  major  topographic 
features,  the  Coastal  Plain  is  subdivided  into  nine  provinces 
which  are  described  briefly  below : 

Fall  Line  Hills. — Southward  from  the  landward  limit 
of  the  Cretaceous  formations  or  the  contact  of  the  Creta- 
ceous with  the  older  formations  of  northern  Alabama,  there 
is  a  belt  of  hilly  country  having  a  maximum  elevation  of 
about  609  feet  above  mean  sea  level  and  a  maximum  relief 
of  near  400  feet  above  the  main  drainage  channels.  These 
hills  are  made  up  of  sands,  clays  and  gravels  of  the  Tusca- 
loosa and  Eutaw  formations  with  Lafayette  materials  fre- 
quently capping  the  higher  points.  The  streams  cross  this 
area  from  the  northern  part  of  the  State  and  usually  have, 
besides  the  University  and  Northport  terraces,  wide  flood 
plains  and  swamps  along  their  courses.  The  sandy  nature 
of  the  materials  which  make  up  the  area,  having  the  capac- 
ity of  holding  abundant  supplies  of  meteoric  waters,  give 
rise  to  numerous  small  streams  and  branches  which  have 
further  assisted  in  the  dissecting  of  the  area  into  steep  and 
rugged  surfaces.  In  the  northwestern  part  of  Alabama 
where  a  comparatively  thin  mantle  of  Tuscaloosa  covers  the 
Coal  Measures  the  elevation  reaches  a  maximum  of  near 
1,000  feet  above  sea  level.  This  is,  however,  a  compara- 
tively small  portion  of  the  belt. 

Black  Belt  or  Prairie  Country. — Lying  next  south  of  the 
Fall  Line  Hills  and  extending  slightly  south  of  east  from 
the  Mississippi-Sumter  County  line  to  the  eastern  part  of 
Bullock  County  there  is  a  belt  of  gently  rolling  prairie  land 
known  as  the  "Black  Belt."  This  area  is  the  entire  surface 
terrane  of  the  Selma  Chalk  and  has  an  approximate  width  of 
15  to  20  miles.  Upon  weathering  the  chalk  yields  a  tough 
yellow  soil  which,  owing  to  its  fertility  and  the  resultant 
abundant  vegetation,  has  stored  up  sufficient  humus  in  the 
top  soil  to  give  it  a  deep  black  color.  This  area  is  quite 
similar  in  appearance  to  the  black  prairie  country  of  the 

♦Smith,  Eugene  A.,  Physico-Geographical  and  Agricultural  Fea- 
tures of  Alabama,  Tenth  Annual  Census  of  the  United  States,  Vol.  VI, 
1880. 

tHarper,  Roland  M.,  Economic  Botany  of  Alabama,  Part  I,  Mono- 
graph 8,  Geological  Survey  of  Alabama,  1913. 
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Eagle  Ford,  Austin  Chalk  and  Taylor  marl  districts  in 
Texas.  The  prairie  belt  in  Alabama  is  gently  rolling  with 
occasional  more  or  less  prominent  hills  resulting  from  local 
indurated  parts  of  the  chalk. 

Chunnennuggee  Ridge. — Extending  across  the  State 
from  the  Tombigbee  River  to  the  Chattahoochee  in  southern 
Russell  and  northern  Barbour  Counties  there  is  a  strip  of 
country  characterized  by  a  rather  hilly  topography,  which  is 
in  effect  a  ridge  supported  by  the  indurated  ledges  of  the 
Ripley  formation.  The  name  is  derived  from  Chunnennug- 
gee Ridge  south  of  Union  Springs.  Along  the  Chattahoochee 
this  subdivision  occupies  the  eastward  extension  of  the  Black 
Belt  and  is  very  similar  in  all  features  except  the  nature  of 
the  soil  which  is  a  tough  yellow  clay  in  the  Ripley  area.  The 
hills  of  this  belt  are  frequently  very  steep  and  reach  an 
elevation  of  300  feet  above  the  level  of  the  main  drainage 
channels.  A  good  example  of  the  type  country  is  in  the 
northern  part  of  Wilcox  County. 

Post-Oak  Flatwoods. — The  Flatwoods  extend  in  a  nar- 
row belt  southeastward  from  Sumter  County  to  near  the 
Louisville  and  Nashville  Railroad  in  Butler  County  north  of 
Greenville.  The  area  is  generally  flat  to  gently  rolling  with 
a  tough  reddish  clay  soil  derived  from  the  underlying  Sucar- 
nochee  clays.     Post  Oak  is  the  predominating  growth. 

Southern  Red  Hills. — This  belt,  extending  entirely  across 
the  State,  composes  practically  all  of  that  area  in  which  the 
formations  of  Eocene  age  come  to  the  surface  and  has  a 
rather  uniform  width  of  near  35  miles  but  exceeding  this 
somewhat  in  the  eastern  part  of  the  State.  In  the  eastern 
part  of  the  belt  the  name  here  used  is  descriptive  of  the 
topography  while  in  the  area  west  from  Butler  County  the 
belt  is  composed  of  several  east-west  ridges  supported  by 
the  indurated  parts  of  the  formations  which  come  to  the 
surface.  The  most  typical  of  these  ridges  are  the  Grampian 
Hills  south  of  Camden  and  the  Tallahatta  Hills  in  Clarke 
and  Monroe  Counties.  The  first  of  these  is  supported  by 
the  indurated  beds  of  the  Nanafalia  formation  while  the  lat- 
ter is  the  result  of  the  calcedonized  layers  in  the  upper  part 
of  the  Tallahatta  Buhrstone.  In  broader  consideration  these 
ridges  are  cuestas  with  the  steep  scarps  on  the  north  and  the 
gentle  dip  slopes  to  the  southward.  However,  the  highly 
dissected  nature  of  both  ridges  obliterates  the  actual  resem 
blance  to  true  cuestas.    The  hills  are  generally  very  steej* 
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and  afford  excellent  exposures  of  the  supporting  formations. 
The  relief  is  as  much  as  250  or  800  feet. 

Southern  Limestone  Hills. — This  subdivision  extends  as 
a  narrow  strip  across  the  State  from  the  Mississippi  line  to 
the  Chattahoochee  River  in  the  extreme  southeastern  part 
of  the  State.  In  the  western  portion  of  the  belt  the  country 
is  hilly  while  to  the  eastward  the  topography  becomes  more 
rolling  to  flat  and  is  frequently  covered  with  sands  and  clays 
of  more  recent  age  than  the  Jackson  and  Vicksburg  forma- 
tions which  are  the  surface-making  formations.  In  this  sec- 
tion there  are  also  numerous  limesinks  from  which  the  name 
"Limesink  Region"  was  derived  and  used  in  both  Alabama 
and  Georgia. 

Rolling  Piney  Woods  Country. — This  subdivision  com- 
poses all  of  that  upland  part  of  the  State  south  of  the  lime- 
stone belt  and  is  the  area  of  outcrop  of  all  of  the  formations 
from  Grand  Gulf  to  Pleistocene  age.  The  topography  is 
generally  gently  rolling  to  flat  with  sandy  to  sand-clay  soils. 
The  maximum  elevation  of  the  area  is  some  250  feet  above 
sea  level. 

Mobile  Delta. — This  area  is  the  lowland  of  the  delta  of 
the  Mobile  River  south  of  the  confluence  of  the  Alabama  and 
Tombigbee  rivers. 

Coast  Strip. — The  narrow  sandy  lowland  strip  and  isl- 
ands along  the  coast  have  been  named  the  Coast  Strip. 

AREAL  GEOLOGY. 

Geological  Sections. 

The  columnar  section  headed  "Chattahoochee  River  Sec- 
tion" is  compiled  primarily  from  the  section  made  by  D.  W. 
Langdon,  formerly  of  the  Alabama  Geological  Survey,  and 
is  representative  of  all  strata  with  their  thicknesses  as  seen 
by  him  on  a  tour  down  the  Chattahoochee  River.  It  is  prob- 
able that  the  total  thickness  of  the  entire  section  is  some- 
what greater  than  is  indicated  by  Langdon.  However,  this 
difference  cannot  be  very  considerable  and  this  section  is 
fairly  representative  of  the  character  of  materials  of  the 
formations  which  compose  the  Coastal  Plain  of  Eastern 
Alabama  together  with  their  respective  thicknesses.  The 
section  as  given  by  Langdon  is  included  in  this  report  (Fig- 
ure 22). 

6— PP 
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The  Alabama  and  Tombigbee  River  sections  (Figure  23) 
have  been  compiled  from  the  work  and  publications  of  Dr. 
Eugene  A.  Smith,  while  the  area  has  been  recently  studied 
and  checked  by  the  writer  from  the  Tuscaloosa  formation 
upward  through  the  series  to  the  base  of  the  Vicksburg 
group.  From  the  base  of  the  Selma  Chalk  to  the  top  of  the 
Jackson  a  complete  section  of  the  strata  was  seen  and  noted 
almost  foot  by  foot,  which  leaves  little  room  for  error  in 
the  character  of  the  materials  as  given  with  the  respective 
thicknesses  of  the  various  formations.  A  slight  hiatus  ex- 
ists between  the  Nanafalia  formation  and  the  Tuscahoma 
formation  which,  however,  cannot  concern  more  than  20  to 
25  feet  of  beds.  The  contact  of  these  two  formations  was 
definitely  seen  in  Marengo  County  but  was  covered  along 
the  Alabama  River.  This  section  is  composite  of  the  ex- 
posures along  the  Alabama  and  Tombigbee  Rivers  and  the 
contiguous  areas.  Above  the  St.  Stephens  group  the  data 
as  given,  have  been  compiled  from  publications  by  various 
authors.  The  logs  of  wells  drilled  in  this  area  have  been 
used  to  check  the  thicknesses  of  the  various  formations  and 
therefore  we  can  be  reasonably  certain  of  the  accuracy  of 
the  figures  given. 

On  Figure  24  there  is  given  a  correlation  table  of  the 
formations  from  the  base  of  the  Upper  Cretaceous  to  the 
recent  deposits,  extending  across  the  Gulf  Coastal  Plain 
from  East  Texas  to  the  Atlantic  seaboard  in  Georgia.  No 
attempt  has  been  made  to  make  a  minute  correlation  based 
on  the  paleontologic  characteristics  of  the  different  forma- 
tions but  the  table  is  presented  primarily  from  the  stand- 
point of  the  lithology  without,  however,  neglecting  the 
broader  consideration  of  the  fossil  content  of  the  various 
horizons.  An  attempt  has  been  made  to  show  broadly  the 
upward-eastward  transition  of  the  Austin  Chalk  which  oc- 
curs in  the  upper  lower  half  of  the  Gulf  Series  in  Texas, 
to  the  Selma  Chalk  of  Alabama  which  occupies  in  part,  that 
horizon  from  middle  Austin  to  the  top  of  the  Upper  Creta- 
ceous. 

CRETACEOUS  SYSTEM. 

The  surface  terrane  of  Cretaceous  strata  in  the  Gulf 
Coastal  Plain  beginning  on  the  eastern  border  of  Georgia 
extends  in  a  southwesterly  direction  to  the  Chattahoochee 
River  thence  west  and  northwest  across  Alabama,  north- 
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ward  through  the  northeast  corner  of  Mississippi,  thence 
slightly  east  of  north,  through  Tennessee  and  bending  west- 
ward to  the  vicinity  of  Cairo,  111.  Underlying  and  outcrop- 
ping immediately  north  of  the  Cretaceous  Terrane  from 
Central  Alabama,  northeastward  through  Georgia,  are  meta- 
morphosed rocks  of  the  pre-Cambrian  Piedmont  Area. 
Northwestward  from  Central  Alabama  Paleozoic  beds  im- 
mediately underly  the  Cretaceous. 

This  trend  of  Cretaceous  outcrop  defines  in  effect  a  great 
monoclinal  nose  caused  jointly  by  the  Appalachian  Uplift 
and  the  Mississippi  Embayment.  This  great  nose  was  not 
formed  by  an  pulift  subsequent  to  the  deposition  of  the 
Coastal  Plain  strata  but  rather  by  movements  prior  to  this 
deposition  causing  shore  lines  which  conformed  to  the  pres- 
ent line  of  outcrop  of  the  Cretaceous  strata.  Correctly 
speaking,  this  might  not  be  termed  a  "nose"  but  since  the 
dips  conform  in  general  direction  to  a  true  monoclinal  nose 
the  effect  and  appearance  is  the  same  and  might  be  so 
considered.  The  axis  of  this  regional  structure  has  a  direc- 
tion parallel  to  or  is  the  southwestward  extension  of  the 
axis  of  the  Appalachian  Mountain  system  and  the  great 
anticlinorium  of  which  the  Birmingham  Anticline  is  a  mem- 
ber. The  axial  trend  is  about  North  30°  East-South  30° 
West. 

Northward  of  the  Coastal  Plain  area  of  Alabama,  where 
strata  of  Cretaceous  to  recent  age  make  up  the  land  sur- 
face, rocks  from  Cambrian  to  Pennsylvanian-Pottsville  age 
are  exposed  in  the  valley  regions  and  coal  areas  while  meta- 
morphosed Archean  to  Cambrian  sediments  and  later  igne- 
ous rocks  cover  the  surface  of  the  Piedmont  area  of  eastern 
Alabama.  No  deposits  of  materials  of  the  periods  between 
the  Pottsville  and  Cretaceous  seas  occur  within  the  State  or 
in  fact  in  the  southeast  with  the  exception  of  North  Caro- 
lina and  Virginia,  where  Triassic  beds  are  present. 

This  absence  of  Jurassic,  Triassic  and  Permian  strata  is 
indicative  of  the  fact  that  during  those  periods  of  time  the 
present  Piedmont  Plateau,  Cumberland  Plateau  and  the 
Palezoic  areas  of  the  southeast  composed  a  land  area  which 
probably  extended  considerably  further  southwestward  than 
the  present  limits  of  these  areas.  It  is  likewise  probable 
that  the  southeastern  limit  of  the  Piedmont  area  was  much 
further  southeastward  than  the  present  Fall  Line  or  the 
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contact  between  the  crystalline  rocks  and  the  Cretaceous 
sediments.  This  land  mass  possibly  extended  a  consider- 
able distance  further  eastward  than  the  present  land  area 
of  the  southeastern  United  States. 

In  early  Comanchic  times  there  seems  to  have  been  a 
rapid  transgression  of  the  sea  upon  the  land  area  reaching 
an  inland  limit  somewhat  north  of  the  present  Lower  Creta- 
ceous-Piedmont contact  in  Georgia  and  eastern  Alabama 
and  south  of  the  Upper  Cretaceous-Paleozoic  contact  in 
Middle  and  Northwestern  Alabama.  The  northern  limits 
of  the  Lower  Cretaceous  have  not  been  defined  in  the  two 
last  mentioned  areas  because  of  its  being  overlapped  by  Up- 
per Cretaceous  strata  and  no  wells  having  penetrated  the 
Lower  Cretaceous  formations.  The  western  limit  of  the 
Lower  Cretaceous  strata  in  Alabama,  according  to  Berry,*  is 
along  the  eastern  line  of  Autauga  County  which  is  also  ap- 
proximately the  western  limit  of  the  Pre-Cambrian  area. 
This  is  suggestive  of  the  possibility  that  the  Lower  Creta- 
ceous shore  line  continued  westward  or  southwestward 
around  a  southwest  extension  of  the  Paleozoic  and  Piedmont 
land  mass.  We  would  then  expect  to  find  Lower  Cretaceous 
beds  below  the  Upper  Cretaceous  somewhere  south  of  the 
present  landward  margin  of  the  Tuscaloosa  formation.  At 
the  beginning  of  the  Lower  Cretaceous  time  the  Cretaceous 
shore  line  changed  very  little  along  the  Piedmont  land  area 
but  transgressed  for  a  considerable  distance  inland  over  the 
Paleozoics  in  Alabama  and  northward  almost  to  the  Ohio 
Eiver. 

The  Tuscaloosa  beds,  the  lowest  member  of  the  Upper 
Cretaceous  series,  are  apparently  resultant  from  deposition 
by  rather  numerous  streams  or  one  or  more  very  large 
rivers  having  a  rapid  run  off  from  the  Paleozoic  land  area. 
These  crossbedded  and  discontinuous  sands  and  clays  seem 
to  have  been  dropped  by  the  streams  as  the  foot  of  the  steep 
fall  of  the  stream  channels,  probably  in  shallow  fresh  wa- 
ters, as  delta  deposits  or  as  a  continental  fan.  A  luxuriant 
floral  growth  in  shallow  and  fresh  water  marginal  swamps 
is  indicated  by  the  rather  abundant  plant  remains  in  the 
Tuscaloosa  clays  in  some  localities.  No  marine  fossils  have 
been  found. 


♦Berry,  E.  W.  "Upper  Cretaceous  Floras  of  the  Eastern  Gulf 
Region  in  Tennessee,  Mississippi,  Alabama,  and  Georgia,"  U.  S.  G.  S., 
Prof.  Paper  112,  1919.  ♦ 
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The  Tuscaloosa  interval  ended  with  a  sinking  of  the 
near  shore  sea  floor  and  the  inundation  of  the  marginal 
swamps  and  lakes  with  a  consequent  transgression  of  the 
shore  line,  hardly  further,  or  as  far,  inland  as  the  present 
landward  limit  of  the  Tuscaloosa  sediments.  In  this  sea  the 
marine  Eutaw  sands  and  clays  were  deposited.  The  cross- 
bedded  and  discontinuous  nature  of  the  Eutaw  sands  and 
clays  indicate  a  rather  perturbed  siea,  quite  similar  in  effect 
to  the  conditions  under  which  the  Tuscaloosa  beds  were 
deposited,  but  in  marine  waters.  In  fact,  it  might  be  con- 
sidered that  the  Tuscaloosa  and  Eutaw  formations  were 
deposited  under  very  similar  conditions  of  drainage  and 
transportation  with  the  Tuscaloosa  in  marginal  fresh  water 
bodies,  and  the  Eutaw  in  shallow  sea  water  that  had  trans- 
gressed inland  covering  the  Tuscaloosa  fresh  water  marshes. 
The  Eutaw  beds  extend  a  hundred  or  more  miles  further 
eastward  than  the  Tuscaloosa  and  here  rest  unconformably 
upon  the  Lower  Cretaceous  strata. 

Toward  the  end  of  the  Eutaw  deposition  there  was  a  very 
marked  change  in  the  drainage  conditions  off  the  Paleozoic 
area.  Where  the  major  streams  had  originally  paralleled 
the  axis  of  the  Appalachian  Uplift,  bringing  the  greatest 
quantity  of  land  wash  to  the  southwest  end  of  the  Paleozoic 
land  area,  they  now  were  diverted  northwestward  and  south- 
eastward. The  possibility  presents  itself  that  the  Tennes- 
see River,  which  had  found  an  outlet  to  the  sea  through  or 
near  the  present  Warrior  River  channel,  was,  at  the  end  of 
the  Eutaw,  diverted  northwestward  at  Guntersville,  empty- 
ing into  the  Mississippi  Bay  in  the  extreme  northwest  cor- 
ner of  Alabama.  At  the  same  time  the  principal  drainage 
systems  of  the  Piedmont  area  were  the  Chattahoochee  River 
and  other  streams  to  the  east.  A  slight  landward  trans- 
gression of  the  sea  around  the  point  of  the  Appalachian 
peninsular  also  took  place  about  this  time. 

The  result  was  that  small  streams  carrying  little  burden 
emptied  into  a  quiet,  rather  shallow  sea  extending  from 
the  Tennessee  line  in  Mississippi  southeastward  and  east- 
ward through  Mississippi  and  Alabama  to  near  the  Chatta- 
hoochee River.  These  streams  drained  limestone  areas  of 
the  Paleozoic  region  and  in  consequence  transported  in  solu- 
tion comparatively  large  quantities  of  calcium  carbonate, 
which,  together  with  minute  clay  particles,  was  deposited 
largely  through  the  medium  of  organisms  as  a  massive  im- 
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pure  chalk  bed  reaching  a  maximum  thickness  of  upward 
of  1,0C0  feet.  This  condition  of  deposition  was  continuous 
for  some  distance  seaward  since  wells  in  Clarke  County, 
Alabama  and  near  Jackson,  Mississippi,  both  75  miles  south 
to  southwest  of  the  seaward  margin  of  the  chalk  outcrop, 
have  penetrated  the  Selma,  which  shows  a  thickness  of  950 
feet  in  the  first  mentioned  location,  while  wells  penetrated 
about  500  feet  and  yet  in. the  chalk  near  Jackson.  The  pos- 
sibility of  seaward  transgression  into  chalk  of  the  Eutaw 
sands  and  marls  is  eliminated  by  the  uniform  thickness  of 
the  Selma  Chalk.  A  transgression  would  have  resulted  in 
an  increased  thickness  seaward  which  is  not  shown  by  the 
available  data  except  possibly  in  the  Empire  well  on  the 
Hatchetigbee  Anticline. 

The  base  of  the  Selma  Chalk  to  the  eastern  limit  in  Rus- 
sell County  is  a  persistent  horizon  while  eastward  from 
Montgomery  County  to  Russell  County,  the  chalk  decreases 
and  the  Ripley  sands  increase  in  thickness,  occupying  the 
upper  horizon  of  the  chalk  zone  and  finally  in  Russell  Coun- 
ty and  Georgia,  including  the  entire  horizon.  Eastward  of 
the  chalk  at  the  beginning  of  the  Selma  deposition  the  drain- 
age channels  had  a  rather  rapid  run  off,  bringing  sands 
and  clays  in  suspension  and  depositing  them  in  a  less  quiet 
sea  than  the  Selma  waters.  This  condition  of  Riply  deposi- 
tion gradually  became  more  effective  with  time,  finally  ex- 
tending its  character  of  sediments  across  the  State  to  the 
Tombigbee  River. .  Between  the  Tombigbee  and  Alabama 
Rivers  the  Ripley  is  both  underlain  and  overlain  by  the 
Selma  Chalk.  The  upper  tongue  of  chalk  is  the  medium 
forming  the  strip  of  black  prairie  soil  extending  eastward 
from  Linden  to  near  the  Alabama  River.  Both  Berry*  and 
Stephenson  have  concluded  that  the  Ripley  finally  merges 
into  the  Selnm  Chalk  near  the  Tombigbee  River  and  does 
not  persist  again  as  a  distinct  lithologic  unit  between  the 
Tombigbee  and  Macon,  Mississippi.  Smith  mapped  the 
Ripley  entirely  across  Alabama  though  he  did  not  recognize 
it  as  a  distinct  lithologic  unit  west  of  the  Tombigbee  River. 

The  conclusion  is  that  while  the  Selma  and  Ripley  forma- 
tions are  distinct  lithologic  units,  they  occupy  the  same 
stratigraphic  position  and  might  logically  be  included  as  a 
"Group."    In  western  Alabama  the  chalk  occupies  the  en- 

*Loc.  cit.  Prof.  Paper  112,  U.  S.  G.  S. 
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tire  horizon  and  in  eastern  Alabama  the  Ripley  marls  and 
sands  made  up  the  entire  thickness.  The  Selma  Chalk  is 
the  more  persistent  in  the  lower  portion  of  the  horizon, 
while  the  Ripley  predominates  in  the  upper  part.  The  fos- 
sil zones  are  persistent  through  the  horizon  regardless  of 
the  character  of  the  material.  A  more  extensive  original 
distribution  northward  of  materials  of  the  Ripley  character 
in  the  Selma-Ripley  horizon  seems  highly  possible  and  on 
this  basis  of  reasoning  down  the  dip  of  the  Selma-Ripley, 
particularly  in  middle  Alabama  where  the  sandy  marls  are 
comparatively  thin,  the  Ripley  may  merge  into  the  Selma 
Chalk,  though  it  is  not  definitely  shown  by  the  records  of 
wells  drilled. 

The  foregoing  study  of  the  Cretaceous  history  is  pre- 
sented, not  as  a  detailed  and  minute  consideration  of  the 
controlling  factors  of  Cretaceous  times,  but  rather  as  a 
broad  presentation  of  the  possible  major  conditions  of  sedi- 
mentation to  enable  the  reader  to  draw  more  readily  con- 
clusions as  to  the  problems  to  be  encountered  in  field  studies 
in  Alabama  and  their  relation  to  the  possibilities  of  the 
occurrence  of  petroleum.  The  presentation  here  given  is 
based  primarily  upon  the  mechanics  of  the  deposition  of  the 
various  classes  of  sediments  and  the  geography  and  topog- 
raphy of  the  affected  areas  without  particular  consideration 
of  the  paleontologic  evidence. 

The  next  few  pages  are  devoted  to  a  rather  brief  study 
of  the  principal  characteristics  of  the  Cretaceous  forma- 
tions, each  taken  separately. 

UPPER  CRETACEOUS. 

The  Cretaceous  formations  of  Alabama  outcrop  a,s  a  belt 
ranging  in  width  from  somewhat  more  than  fifty  miles  along 
the  Chattahoochee  River,  the  eastern  boundary  of  the  State, 
to  a  width  of  about  one  hundred  thirty  miles  alons:  the  Mis- 
sissippi line,  the  western  boundary.  The  general  direction 
of  the  belt  is  slightly  north  of  west  from  the  Chattahoochee 
River  to  Selma  thence  northwest  to  the  Mississippi  line. 
The  Cretaceous  is  limited  on  the  north  and  east  by  the  Pre- 
Cambrian  metamorphic  or  crystalline  rocks  and  formations 
of  the  Paleozoic  system  from  Cambrian  to  Carboniferous 
age,  inclusive. 
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There  are  four  distinct  phases  of  the  Cretaceous  in  Ala- 
bama that  have  each  been  given  a  formation  name  because 
of  the  characteristics  of  the  different  units  and  the  condi- 
tions of  deposition.  Based  on  stratigraphic  position  and 
paleontologic  evidence  all  of  these  formations  are  consid- 
ered to  be  Upper  Cretaceous  age  with  the  exception  of  the 
beds  underlying  the  Eutaw  formation  in  the  eastern  part 
of  the  State  which  have  been  determined  to  be  of  Lower 
Cretaceous  or  Comanchic  age  by  E.  W.  Berry,  who  studied 
leaf  impressions  collected  at  Old  Fort  Decatur,  Macon  Coun- 
ty, Alabama,  by  L.  W.  Stephenson.*  The  four  subdivisions 
of  the  Cretaceous  in  Alabama  in  ascending  order  are  as 
follows : 

1.  The  Tuscaloosa  formation,  consisting  of  continental 
and  marginal  fresh  water  cross-bedded  sands  and  vari-col- 
ored  clays. 

2.  The  Eutaw  formation,  composed  of  marine  clays, 
sands,  and  glauconitic  sands.  The  upper  portion  becomes 
calcareous.    Fossils  are  frequent  in  certain  horizons. 

3.  The  Selma  Chalk  or  Rotton  Limestone,  consisting  of 
marine  argillaceous  limestone  with  more  or  less  abundant 
faunal  remains. 

4.  The  Ripley  formation,  composed  of  sands,  argilla- 
ceous sands,  glauconitic  sands  and  thin  beds  of  hard  cal- 
careous sandstones  or  marl.  Fossils  are  numerous  in  cer- 
tain horizons. 

The  two  species  of  Exogyra,  Exogyra  costata  and  Exo- 
gyra  ponderosa  are  the  most  characteristic  fossils  of  the 
Upper  Cretaceous  and  on  the  basis  of  these  the  correlation 
of  the  Cretaceous  of  Alabama  and  Texas  are  made.  In  Ala- 
bama the  lower  limit  of  Exogyra  costata  is  about  the  middle 
of  the  Selma-Ripley  horizon  or  500  feet  below  the  top.  This 
also  marks  the  upper  limit  of  Exogyra  ponderosa  which  has 
its  lower  limit  in  the  upper  portion  of  the  Eutaw  formation. 
In  Texas  the  lower  limit  of  Exogyra  costata  and  the  upper 
limit  of  Exogyra  ponderosa  is  about  the  top  of  the  Taylor 
Marl  or  the  base  of  the  Navarro  formation.  The  base  of 
the  Exogyra  ponderosa  zone  is  in  the  middle  part  of  the 
Austin  Chalk  in  the  Austin-Dallas  country.  Therefore, 
from  the  fossil  content  as  well  as  stratigraphic  position  the 
upper  half  of  the  Selma-Ripley  formations  of  Alabama  is 

♦Otto  Veatch  and  L.  W.  Stephenson,  Geolop:y  of  the  Costal  Plain 
of  Georgia,  Bull.  No.  26,  Geological  Survey  of  Georgia,  1911,  page  77. 
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equivalent  to  the  Navarro  formation  of  Texas  while  the 
lower  part  of  the  Selma-Ripley  is  the  time  equivalent  of 
the  Taylor  Marl  and  the  upper  half  of  the  Austin  Chalk. 
The  Eutaw  of  Alabama  is  correlated  with  the  lower  half  of 
the  Austin  and  the  Eagle  Ford  of  Texas.  The  exact  corre- 
sponding limits  of  these  formations  are  not  known.  The 
Woodbine  of  Texas  and  the  Tuscaloosa  of  Alabama  are  cor- 
related together,  each  being  the  basal  formations  of  the 
Upper  Cretaceous  or  Gulf  Series  in  their  respective  areas 
of  outcrop,  though  the  conditions  of  sedimentations  were 
quite  different. 

TUSCALOOSA   FORMATION. 

This  formation,  including  the  Lower  Cretaceous  in  East- 
ern Alabama,  outcrops  in  a  belt  extending  from  Columbus, 
Georgia,  on  the  Chattahoochee  River,  westward  and  north- 
westward to  the  Mississippi  line,  being  the  northernmost 
of  the  Coastal  Plain  formations.  The  width  of  the  surface 
terrane  varies  from  ten  or  twelve  miles  on  the  Chattahoochee 
River  (Lower  Cretaceous  beds)  to  fifty  or  sixty  miles  in  the 
northwestern  part  of  the  State.  This  area  is  characterized 
by  a  generally  steeply  rolling  to  hilly  topography  with  fre- 
quent deep  gullies  which  together  have  occasioned  the  name, 
"Fall  Line  Hills"  in  the  southeast.  The  maximum  relief  is 
near  three  hundred  feet  with  the  high  points  along  the  Fall 
Line  ranging  from  500  to  600  feet  above  sea  level. 

The  materials  of  the  Tuscaloosa  formation  consist  of 
.vari-colored,  massive  and  semi-laminated  clays  and  sandy 
clays,  cross-bedded  and  massive  sands  and  small  pockets  or 
lenses  of  gravel.  In  the  lower  portion  of  the  formation  clays 
predominate  while  the  sands  are  more  abundant  in  the  upper 
part.  The  pebble  or  gravel  pockets  are  scattered  practically 
throughout  the  formation  but  make  up  an  inconsiderable 
proportion  of  the  whole.  Along  the  northern  edge  of  the 
terrane  where  the  Lafayette  gravels  lie  directly  upon  the 
Tuscaloosa,  it  is  frequently  difficult  to  distinguish  between 
the  two.  In  general  the  Tuscaloosa  gravels  are  less  rounded 
than  the  Lafayette  while  again  the  Lafayette  seems  to  be 
the  reworked  materials  of  the  Tuscaloosa  formation. 

Some  of  the  clay  beds  contain  abundant  plant  remains 
while  thin  strata  of  lignitic  material  interbedded  with  the 
clays  are  not  infrequent.     The  absence  of  marine  fossils, 
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together  with  the  nature  of  the  materials  exposed  indicate 
or  show  that  the  beds  are  of  continental  or  marginal  fresh 
water  and  delta  origin. 

The  Tuscaloosa  materials  weather  into  red  clay,  sand- 
clay  and  sandy  soils. 

There  are  no  definite  means  of  accurately  computing  the 
thickness  of  the  Tuscaloosa  beds  since  no  wells  have  en- 
tirely penetrated  the  strata,  and  correlations  from  one  well 
to  another  are  impracticable  because  of  the  rapid  gradation 
from  one  material  to  another  and  the  absence  of  fossils. 
Hence  it  becomes  necessary  to  make  the  determinations  on 
the  basis  of  the  rate  of  dip  per  mile,  which  is  only  approxi- 
mate, and  the  width  of  the  outcrops.  The  normal  rate  of 
dip  of  the  Tuscaloosa  formation  is  estimated  to  be  from  35 
to  40  feet  per  mile.  Along  the  Chattahoochee  River  where 
the  Lower  Cretaceous  outcrop  has  a  width  of  ten  to  twelve 
miles  we  would  then  have  an  approximate  thickness  of  400 
feet  which  obtains  westward  to  Wetumpka,  the  western 
limit  of  the  Comanchean.  In  the  Maplesville  section  the 
strata  are  near  750  feet  thick,  which  increases  to  between 
900  and  1,000  feet  south  of  Tuscaloosa  and  on  the  Missis- 
sippi line. 

The  section  given  below  is  typical  of  the  lower  portion 
of  the  Tuscaloosa  formation. 

^Section  above  Saunders'  Ferry,  Black  Warrior  River,  8  miles  south- 
west of  Tuscaloosa, 

6.  Rather  massive  clays  of  greenish  and  purple  colors,  breaking 
with  conchoidal  fracture.  On  drying  these  clays  become 
hard  and  rock-like,  resembling  then,  except  in  color,  some 
of  the  clay  stones  of  the  Buhrstone  formation.  These 
clays  when  wet  soften  and  slide  down  the  slopes,  covering 
them  completely  in  places.  In  this  clay  we  find  many 
rounded  masses  of  ferruginous  and  siliceous  matter  of 
oolitic  structure.     Thickness  of  the  clays .40  feet 

5.  Laminated,  sandy  clays,  gray,  with  partings,  lignitic 5  feet 

This  bed  is  rather  more  coherent  than  the  underlsring 
and  forms  a  slightly  projecting  or  overhanging  ledge. 

4.  Gray,  cross-bedded  sands,  with  partings  of  clay  along  many 
of  the  planes  of  false  bedding,  lignitic,  leaf  impres- 
sions     55  feet 

3.  Slope  or  bench  forty  to  fifty  feet  wide,  covered  by  red  clay 
and  sands,  slidden  down  from  No.  1  and  washed  out  of 
Nos.  2  and  3 3  feet 

2.  Gray  or  whitish,  cross-bedded  sands,  forming  the  immediate 

bank  of  the  river _ _ „.. 15  feet 

1.  Blue,  micaceous  sands  to  water  level 5  feet 


♦Smith,  Eugene  A.,  "Geology  of  the  Costal  Plain  of  Alabama, 
Geological  Survey  of  Alabama,  1894,  page  316. 
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EUTAW  FORMATION. 

The  surface  terrane  of  the  Eutaw  formation  is  a  con- 
tinuous belt  from  8  to  10  miles  in  width,  lying  immediately 
south  of  the  Tuscaloosa  and  Lower  Cretaceous  outcrops,  and 
extending  westward  from  the  Chattahoochee  River  to  the 
Selma  meridian,  thence  northwestward  to  the  Mississippi 
line  east  of  Columbus,  Mississippi.  The  most  characteristic 
materials  of  the  formation  are  bluish  laminated  clays  and 
bluish  to  greenish  laminated  sands  with  occasional  calcar- 
eous, fossiliferous  beds  and  greensand  marl.  These  sand 
and  clay  beds  are  very  unusual  in  the  manner  in  which  they 
grade  rapidly  from  one  to  the  other  or  break  off  on  almost 
a  sharp  line,  the  same  horizon  continuing  as  sand  or  clay 
as  the  case  might  be.  This  prenomenon  is  well  exhibited  in 
practically  any  exposure  of  considerable  length  and  in  the 
logs  of  wells  drilled  within  a  short  distance  of  each  other. 

•  The  upper  25  to  30  feet  of  the  formation  consist  of  cal- 
careous sands  and  glauconitic  marls,  generally  fossiliferous. ' 
Eastward  of  the  eastern  limit  of  the  Selma  Chalk  the  upper 
beds  of  the  Eutaw  formation  beconle  less  calcareous.  These 
calcareous  beds  evidently  mark  the  change  in  conditions  of 
sedimentation  between  the  Eutaw  and  Selma. 

Next  below  the  calcareous  beds  are  some  150  to  200  feet 
of  sands  and  argillaceous  sands  which  have  been  called  the 
Tombigbee  Sand  member.  Next  below  are  some  20O  feet  of 
strata  with  laminated  clays  predominating.  Eastward  to- 
wards the  Chattahoochee  this  lower  portion  becomes  more 
sandy. 

The  Eutaw  formation  is  evidently  of  marine  origin  con- 
taining more  or  less  frequent  fossiliferous  beds,  the  princi- 
pal fossils  of  which  are  Ostrea  Cretacea  Morton,  Ostrea 
plumosa  Morton,  Exogyra  cancellata  Stephenson,  Exogyra 
ponderosa  Boemer,  Grypkdea  auceUa  Roemer,  Inoceramus, 
Cardium  sps.,  Corbula  crassiplica  Grabb,  etc.,  etc.  Lignitic 
material,  leaf  impressions  and  lignitized  wood  are  frequent- 
ly found  in  the  laminated  clays  and  sandy  clays. 

The  Eutaw  materials  form  sandy  soils  along  the  south- 
ern part  of  the  outcrop  and  yellow  to  reddish  sandy  clay 
soils  in  the  northern  portion. 

The  thickness  of  the  Eutaw  has  been  variously  estimated 
at  from  250  to  600  feet.  There  are  no  positive  data  avail- 
able from  which  to  compute  the  thickness  with  any  consid- 
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erable  degree  of  accuracy,  hence  it  is  necessary  to  estimate 
a  rate  of  dip  per  mile  and  calculate  the  thickness  from  the 
width  of  the  surface  terrane.  Along  the  Selma  meridian 
the  width  is  approximately  ten  miles,  which  considering 
the  dip,  30  to  35  feet  per  mile,  would  indicate  a  thickness 
of  near  300  feet.  In  a  water  well  at  Selma  the  thickness 
seems  to  be  somewhat  less  than  this.  Eastward  toward  the 
Chattahoochee  River  the  Eutaw  increases  to  a  possible  max- 
imum of  500  feet  while  near  the  Mississippi  line  the  thick- 
ness is  probably  near  400  feet. 

SELMA  CHALK. 

The  Selma  Chalk  outcrops  in  a  belt  from  2D  to  30  miles 
wide,  extending  from  the  western  edge  of  Russell  County, 
westward  to  Selma,  thence  northwestward  to  the  Missis- 
sippi line  and  lying  immediately  south  of  the  surface  ter- 
rane of  the  Eutaw  formation.  The  material  composing  the 
Selma  is  primarily  massive  white  argillaceous  limestone  and 
chalk  of  shallow  water  origin.  Blue  calcareous  clays  are 
also  present  in  small  thicknesses.  The  chalk  is  of  a  bluish 
color  when  wet  and  white  to  cream  colored  on  dry  oxidized 
exposures.  Excellent  exposures  of  the  formation  may  be 
seen  along  any  of  the  streams  traversing  its  outcrop,  along 
road  cuts  and  in  eroded  spots  in  cultivated  fields  and 
prairies. 

The  soil  derivative  of  the  Selma  Chalk  is  a  yellow  clay 
normally,  but  is  usually  black  due  to  the  presence  of  humus. 
These  soils  resemble  very  closely  the  soils  of  the  Austin  and 
Annona  chalks  and  Taylor  Marl  of  Texas  but  are  not,  as  a 
whole,  black  to  as  great  depth  because  of  lesser  quantities 
of  humus.  The  topography  is  normally  the  gently  rolling 
prairie  type. 

The  maximum  thickness  of  the  chalk,  based  on  an  aver- 
age dip  of  30  feet  per  mile,  is  somewhat  more  than  1,000 
feet.  This  maximum  is  probably  reached  in  the  area  be- 
tween the  Alabama  River  and  the  Mississippi  state  line. 
Eastward  from  the  Alabama  River  the  chalk  gets  gradually 
thinner  and  disappears  entirely  near  the  western  edge  of 
Russell  County.  Westward  from  the  Tombigbee  the  thick- 
ness as  shown  by  an  artesian  well  at  Livingston,  is  930  feet. 
A  thickness  of  somewhat  less  than  900  feet  is  indicated  by 
the  record  of  a  well  near  Myrtlewood,  Marengo  County.    At 
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Camden,  Wilcox  County  the  chalk  is  somewhat  more  than 
900  feet.  At  Union  Springs  the  thickness  is  515  feet.  East- 
ward from  this  point  the  chalk  thins  rapidly  until  it  disap- 
pears by  merging  along  the  strike  into  the  Ripley  marls. 

The  Selma  Chalk  is  fossiliferous  throughout,  the  prin- 
cipal family  being  the  oyster,  the  most  abundant  of  which 
are  Ostrea  larva,  Ostrea  plumosa,  Exogyra  costata  (in  the 
upper  part)  and  Gryphaea  vesicidaris.  Inoceramus  and 
many  other  genera  are  likewise  present.  The  faunal  life  is 
similar  to  but  somewhat  more  abundant  than  that  of  the 
underlying  Eutaw  while  the  overlying  and  contemporaneous 
Ripley  formation  has  the  same  fossils  as  the  Selma. 

RIPLEY  FORMATION. 

The  Ripley  formation  or  Ripley  marl  lies  stratigraphi- 
cally  above  the  Selma  Chalk  throughout  the  extent  of  this 
formation  in  Alabama  east  of  the  Tombigbee  River.  East- 
ward of  the  east  limit  of  the  Selma  Chalk,  the  lower  por- 
tion of  the  Ripley  is  the  time  equivalent  of  the  chalk,  occupy- 
ing the  same  stratigraphic  position,  so  that  in  reality  the 
Selma  Chalk  might  be  considered  a  phase  of  the  Ripley  for- 
mation. The  difference  in  the  conditions  of  sedimentation 
are  discussed  in  another  part  of  this  paper. 

Westward  from  the  meridian  of  Troy  the  formation 
consists  of  blue  micaceous  argillaceous  sands,  blue  clays, 
glauconitic  marls,  and  thin  ledges  of  calcareous  sandstone. 
Thick  hard  ledges  of  highly  fossiliferous  sandy  marl  are 
also  present,  a  notable  exposure  being  on  the  Jackson  High- 
way, one-half  mile  southwest  of  Gastonburg,  Dallas  County. 
Excellent  exposures  of  the  Ripley  occur  in  bluffs  of  the  Ala- 
bama River  north  of  Camden,  Wilcox  County  and  in  the 
neighboring  hills  and  on  the  Tombigbee  River  near  Moscow, 
Sumter  County. 

Section  of  Ripley  Formation^  Alabama  River. 

Tertiary,  Clayton  Formation: 

9.  Hard  yellowish  crystalline  limestone  with  abundant  Turri- 

tella  mortoni  (Turritella  rock) 8  feet 

Cretaceous,  Ripley  formation: 

8.  Bluish  micaceous  argillaceous  sand  with  fossils _ 35  feet 

6.  Bluish  sands,  coarse  grained - 10  feet 

5.  Bluish  massive  argillaceous  micaceous  sands  with  frequent 
hard  ledges  of  calcareous  sandstone,  from  2  inches  to 
2  feet  in  thickness 100  feet 
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4.  Calcareous  sandy  clays  of  bluish  color  with  shell  casts  in 

lower  portion ^ JZb  feet 

3.  Bluish  sandy  clay  and  calcareous  blue  sands  and  sandy  argil- 
laceous highly  fossiliferous  limestone .30  feet 

The  limestone  thickens  westward  from  Canton  Land- 
ing (northwest  of  Camden)  to  at  least  45  feet  at  Mos- 
cow Landing  on  the  Tombigbee  River. 

2.  Bluish  fossiliferous  sands  containing  thin  ledges  of  hard 
highly  fossiliferous  calcareous  sand.  Exogyra  costata, 
G/yphaea  vesicularia,    Ostrea  faleata  in  sands 25-30  feet 

Selma  Chalk: 
1.  Selma  Chalk 

Total  thickness  of  Ripley  marl 270  feet 

The  foregoirg  section,  while  approximately  correct  in 
general,  does  not  attempt  the  (Retail  of  all  the  exposures 
studied.  It  is  also  possible  that  the  total  thickness  given  is 
somewhat  less  than  the  actual. 

The  blue  sands  and  clays  of  the  Ripley  weather  or  oxi- 
dize into  yellowish  subsoils  and  generally  black  topsoils. 
The  topography  varies  from  very  rough  near  the  Alabama 
River,  to  more  gently  rolling  and  prairie-like  away  from 
the  stream. 

The  most  characteristic  fossils  are:  Ostrea  'faleata, 
Ostrea  larva,  Exogyra  costata,  Gryphaea  vesicularis,  Pecten 
quinqtiecostatiis,  etc.,  etc. 

At  Troy,  on  the  southern  edge  of  the  Ripley  marl  ter- 
rane,  the  formation  has  a  thickness  of  nearly  450  feet,  while 
at  Union  Springs  the  thickness  of  the  Selma  Chalk  is  516 
feet,  giving  a  total  of  965  feet  for  the  two  phases  of  the 
Ripley  period  sediments.  Eastward  of  Troy  and  Union 
Springs,  the  Ripley  increases  in  thickness,  while  the  chalk 
decreases  correspondingly  until  in  Russell  County  and  along 
the  Chattahoochee  River  the  chalk  has  disappeared  entirely 
and  the  marl  is  about  950  feet  in  verical  section.  In  char- 
acter the  materials  along  the  Chattahoochee  River  resemble 
very  closely  those  of  the  same  formation  along  the  Alabama 
River,  but  with  fewer  indurated  sandy  ledges  so  character- 
istic of  the  formation  in  the  Bridgeport  vicinity. 

At  the  base  of  the  Ripley  on  the  Chattahoochee  River 
there  is  a  bed  of  calcareous  sandy  clay,  having  a  thickness 
of  about  125  feet.  The  remaining  beds  are  gray  to  blue 
calcareous  sands,  yellowish  cross-bedded  sands,  greenish 
glauconitic  marls  and  a  few  indurated  calcareous  sand 
ledges.    The  strata  are  frequently  fossiliferous.    For  a  com- 
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plete  section  along  the  Chattahoochee  River,  see  section  by 
Langdon  (Figure  22). 

The  fossil  content  is  quite  similar  to  or  identical  with 
that  of  the  combined  Selma  and  Ripley  in  the  western  part 
of  the  strata,  namely,  Exogyra  costata,  (upper  half  on  Chat- 
tahoochee River)  Exogyra  ponder osa  (lower  portion), 
Gryphaea  vesicularis,  Ostrea  larva,  Plicatula  urticosa, 
Anomia  sp.,  etc.,  etc. 

The  Ripley  soils  of  the  eastern  part  of  the  State  are 
generally  yellowish  sandy  with  narrow  strips  of  tough  yel- 
low prairie  land  derivative  of  calcareous  clays  of  the  forma- 
tion. These  clays  resemble  very  closely  the  subsoil  of  the 
Selma  Chalk.  The  topography  of  the  Ripley  is  generally 
hilly  near  the  drainage  channels  to  rolling  and  flat  away 
from  the  main  streams.  Where  there  are  local  develop- 
ments of  indurated  ledges  a  rough  country  is  resultant. 

TERTIARY  SYSTEM. 

EOCENE. 

Formations  of  Eocene  age  outcrop  across  the  southern 
portion  of  Alabama  in  a  belt  some  sixty  miles  wide  on  the 
Mississippi  line  and  forty  miles  in  width  along  the  Chatta- 
hoochee. River.  The  general  direction  of  the  belt  is  about 
North  15'  West-South  15'  East.  The  entire  thickness  of 
the  series  is  nearly  1,000  feet  in  eastern  Alabama  and  1,603 
to  1,8C0  feet  in  the  Alabama  River  section  and  westward 
into  Mississippi.  Calcareous  strata  predominate  at  the  base, 
cross-bedded  and  massive  sands  and  laminated  clays  in  the 
middle  two-thirds,  and  calcareous  strata  in  the  upper  one- 
fourth.  The  series  has  been  divided  into  four  groups  and 
ten  formations  by  E.  A.  Smith  and  others,  each  of  which  is 
distinctive  in  lithological  character  and  to  a  lesser  degree 
in  fossil  content.  The  materials  are  of  both  shallow  marine 
and  non-marine  origin  and  show  rather  slight  differences  of 
conditions  of  sedimentation  and  a  rather  remarkable  per- 
sistency in  major  characteristics  from  one  side  of  the  State 
to  the  other,  considering  the  comparative  thinness  of  the 
subdivisions.  Excellent  exposures  of  the  strata  are  visible 
in  the  bluffs  and  the  banks  of  the  three  major  streams  which 
traverse  the  outcrop  of  the  series,  namely:  the  Chattahoo- 
chee, Alabama,  and  Tombigbee  Rivers.  These  river  expo- 
sures together  with  outcrops  along  the  tributaries  in  the 
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immediate  vicinity  of  the  major  streams,  enable  descrip- 
tions of  the  various  beds  of  the  formation  almost  foot  by 
foot.  These  sections  can  be  checked  against  various  well 
logs  to  the  point  that  one  can  feel  reasonably  certain  of  the 
accuracy  of  the  resultant  sections. 

The  reader  is  referred  to  the  sections  on  Figures  22  and 
23  for  the  broader  characteristics  while  the  formations  are 
described  in  more  or  less  detail  on  the  next  succeeding  pages. 

MIDWAY  GROUP. 

In  the  western  and  middle  parts  of  Alabama  the  Midway 
Group  has  been  subdivided  into  three  formations :  the  Clay- 
ton limestone  at  the  base  and  the  Sucarnochee  and  Naheola 
formations  above.  The  Ripley  beds  below  the  Midway  are 
near  shore  deposits  of  argillaceous,  calcareous  sands  while 
the  Clayton  limestone  was  deposited  in  somewhat  deeper 
quiet  waters.  A  slightly  wavy  line  of  contact  with  phos- 
phatic  nodules  shows  an  unconformable  relationship  between 
the  Cretaceous  and  Tertiary  beds.  In  the  eastern  part  of 
the  State  this  unconformity  is  marked  by  a  bed  of  very 
coarse-grained  or  conglomeratic  sandstone.  The  data  at 
hand  are  insufficient  to  determine  the  extent  of  the  uncon- 
formity though  it  is  evident  that  the  time  interval  between 
the  Cretaceous  and  Tertiary  seas  over  the  present  area  of 
contact  was  slight. 

The  type  locality  of  the  Midway  is  at  Old  Midway  Land- 
ing, Wilcox  County  on  the  Alabama  River  where  the  Clay- 
ton limestone  is  exposed.  The  name  "Midway"  is  rather 
unfortunate  since  the  beds  occur  at  the  base  of  both  the 
Tertiary  system  and  the  Eocene  Series,  which  makes  the 
name  rather  misleading,  even  though  having  been  named 
for  a  locality  and  not  intended  to  denote  the  stratigraphic 
position.  Smith  at  one  time  proposed  that  the  name  be 
changed  to  Clayton  since  near  the  town  of  that  name  the 
lower  limestones  are  well  developed.  It  seems  that  this 
would  be  a  very  satisfactory  designation. 

CLAYTON  LIMESTONE. 

The  thickness  of  the  Clayton  Formation  or  Clayton 
Limestone  in  the  Alabama  River  area  is  about  25  feet  with 
five  to  ten  feet  of  dark  yellow  to  brownish-semi-crystalline 
limestone  at  the  base  containing  abundant  Turritella  Mor- 
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toni  and  Turritella  humerosa  from  which  the  name  "TurrU 
teUa  Rock"  was  derived.  Venericwrdia  planicosta,  oyster 
shells  and  coral  are  likewise  present.  This  bed  is  overlain  by 
about  5  feet  of  calcareous  sand  which  is  in  turn  overlain  by 
ten  feet  of  limestone  containing  Enclimatoceras  Ulrichi, 
White,  from  which  the  name  "Nautilus  Rock"  was  given  to 
the  limestone  by  Smith.  The  Turritella  Rock  is  exposed  as 
large  boulders  3^^  miles  southwest  of  Minter  on  the  Cam- 
den road,  and  the  Nautilus  Rock  at  the  base  of  Grave  Yard 
Hill,  near  AUenton,  in  Section  5,  Township  11,  Range  10  E., 
where  the  section  has  been  described  by  E.  A.  Smith  as  fol- 
lows : 

Section  from  top  of  Grave  Yard  HiU,  to  Pine  Barren  Creek. 

Sucarnochee  Formation  . 

8.  Grayish  white,  calcareous  sand,  with  small  phosphatic  nodu- 
les, characterized  by  an   abundance  oi  crustacean  re- 

7.  Whitish,  calcareous  sands,  with  several  ledges  which  shale 

off  in  weathering 20  feet 

6.  Hard,  yellowish,  sandy  limestone,  containing  small  phos- 
phatic nodules.  This  is  the  rock  which  forms  the  walls 
around  all  the  low  hills  in  the  vicinity 2  to  3  feet 

5.  Yellowish,  calcareous,  clay  sand,  with  white  lime  concre- 
tions, becoming  grayer  in  color  and  more  clayey,  and 
containing  numerous  fossils  identical  with  those  found 

4.  Black,  calcareous  clays,  yellowish  gray  on  weathered  sur- 
faces, also  containing  the  Black  Bluff  fossils,  but  less 
abundantly  than  the  preceding  bed ^0  feet  or  more 

Clayton  Formation. 

3.  Hard  grayish  white  limestone,  characterized  by  great  num- 
bers of  a  large  Nautilus  (Enclimatoceras  Ulrichi)  and 
hence  known  as  the  Nautilus  Rock About  10  feet 

2.  Calcareous  sands  forming  basis  of  the  black,  sandy  prairies 

of  this  vicinity - 6  feet 

1.  Hard,  yellowish  white,  crystalline  lime  rock,  sandy  in  places 
and  filled  with  red  specks,  highly  f ossiliferous,  containing 
Turritella  in  great  numbers;  also  Carditas,  a  Rostellaria, 
Ostrea,  and  two  or  three  species  of  coral.  This  is  one  of 
the  most  persistent  of  the  Tertiary  rocks  towards  the 
east  (Base  of  Tertiary) 8  feet 

West  of  the  Alabama  River,  the  Clayton  limestone  has 
been  traced  as  far  as  the  Tombigbee  River.  Eastward  of 
the  Alabama  River  the  Clayton  limestone  increases  in  thick- 
ness, reaching  a  maximum  of  2C0  feet  on  the  Chattahoochee 
River  below  which  there  is  an  18-foot  bed  of  sandstone  and 
conglomerate  that  is  likewise  referable  to  the  Clayton  For- 
mation and  marks  the  unconformable  contact  with  the  un- 
derlying Cretaceous. 
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Langdon  (Figure  22  and  page  5)  measured  200  feet  of 
soft  white  calcareous  sand  and  argillaceous  limestone  along 
the  Chattahoochee.  A  wellndefined  unconformity  between 
the  Clayton  limestone  and  the  overlying  Wilcox  strata  is 
well  displayed  in  the  river  bluff  at  Fort  Gaines,  Georgia,  and 
at  Brown's  Mill  on  Cemochechobee  Creek,  one  and  one-half 
miles  north  of  Fort  Gaines.  At  this  exposure  there  are 
frequent  "pot  holes"  in  the  limestone  ten  to  fifteen  feet  deep, 
filled  with  Wilcox  materials.  Eastward  from  this  exposure 
the  limestone  is  a  hard  pinkish  variety  with  rather  abundant 
fossils.  Some  of  the  Clayton  fossils  in  eastern  Alabama  and 
western  Georgia  are  Ostrea  ptdaskensis,  Ostrea  crenulimar- 
ginata,  Turritella  mortoni  and  T.  humerosa. 

SUCARNOCHEE  FORMATION. 

The  Sucarnochee  formation  was  named  by  Smith  for 
Sucarnochee  Creek  in  Sumter  County  where  the  beds  are 
well  exposed.  At  Black  Bluff  on  the  Tombigbee  River  he 
has  described  the  following  section : 

3.  Yellowish  clay,  which  makes  the  basis  of  the  Flatwoods,  oc- 
cupying top  of  bluff about  20  to  25  feet 

2.  Black,  slaty  clay,  f ossilif erous 40  feet 

1.  Brownish  shale  or  clay  to  water  level 8  to  10  feet 

The  total  thickness  of  the  black  clays  of  the  Sucarnochee 
make  up  the  lower  39  feet  of  the  formation  while  the  re- 
maining 70  to  80  feet  are  composed  of  calcareous  sands 
and  clays,  shales  and  sandy  limestones.  The  section  on 
page  145  describes  the  lower  65  feet  of  the  formation  while 
25  feet  of  sandy  limestone,  shale  and  glauconitic  calcareous 
sands  complete  the  section  as  described  near  Oak  Hill. 

No  exposures  of  the  Sucarnochee  were  recognized  along 
the  Alabama  but  from  the  general  dip  of  the  Clajrton  and 
Naheola  beds  and  the  interval  between  these  formations, 
the  Sucarnochee  has  a  thickness  of  from  110  to  120  feet.  It 
is  the  basis  of  the  Postoak  Flatwoods  described  under 
"Topography." 

The  formation  disappears  or  merges  into  the  Clajrton 
limestone  between  the  Alabama  and  the  Chattahoochee 
Rivers,  probably  in  Butler  or  Crenshaw  Counties. 

NAHEOLA  FORMATION. 

Next  overlying  the  Sucarnochee  clays  are  some  150  feet 
of  fossiliferous  marls  and  alternating  10  to  20-foot  beds 


COASTAL  PLAIN  AREA  147 

of  sandy  laminated  clays  and  cross-bedded  sands.  At  Mat- 
thews Landing  on  the  Alabama  River  the  Marl  is  exposed 
as  follows : 

3.  Bluish  to  micaceous  sandy  marl  with  abundant  fossils 5  feet 

2.  Dark  grayish  micaceous  sandy  marl  with  same  fossils  as  bed 
3  but  less  abundant  and  huge  round  concretionary  bould- 
ers   4  feet 

1.  Black  micaceous  sandy  marl  with  fewer  fossils  than  either 

beds  2  or  3.     Gastropods  predominate 7  feet 

A  fault  with  a  displacement  of  four  feet  was  seen  near 
the  lower  end  of  the  bluff.  The  strata  dip  not  more  than 
20  to  25  feet  per  mile  southward.  For  about  one  mile  below 
the  bluff  slight  undulations  in  the  strata  are  evident  from 
the  positions  of  the  marl  bed. 

From  Clifton  Ferry  downstream  to  Coal  Bluff  there  are 
almost  continuous  exposures  of  alternating  10  to  20-foot 
beds  of  greennish  laminated  day,  laminated  sands  and  cross- 
bedded  sand.  The  laminated  sand  strata  contain  frequent 
large  rounded  concretionary  calcareous  sandstone  boulders, 
similar  to  those  at  Matthews  Landing  but  without  fossils. 
These  clay  and  sand  beds  are  occasionally  discontinuous  or 
merge  rapidly  from  one  to  the  other.  Slight  undulations 
are  evident  in  a  nimiber  of  places  while  at  Clifton  Ferry 
three  faults  with  very  little  displacement  were  seen. 

Some  of  the  most  characteristic  Naheola  fossils  are  as 
follows :  Volvia  showalteri,  RosteUaria  velata  (very  abund- 
ant), Venericardia  rotunda,  Venericardia  siUimani,  Turri- 
teUa  mortoni,  Turritella  alabamensis,  Leda  eborea,  PsetLdo- 
liva  sps„  Natica,  sps.,  etc.,  etc. 

The  Tombigbee  River  exposures  are  quite  similar  to 
those  on  the  Alabama  with  the  same  characteristic  fossil  and 
lithologic  features.  Eastward  from  the  Alabama  River  the 
Naheola  disappears  as  does  the  Sucarnochee. 

In  wells  drilled  for  water  and  oil  in  the  south-central  and 
southwestern  parts  of  the  State,  clay  and  shale  strata  were 
encountered  in  the  entire  stratigraphic  position  of  the  Mid- 
way. No  differentiation  of  the  three  formations  can  be 
made  from  the  logs,  because  of  the  similarity  of  the  strata 
as  reported.  This  seaward  transition  from  near  shore  sands 
and  clays  to  more  coherent  deeper  water  clays  and  shale  is 
the  natural  resultant  of  a  normal  condition  of  deposition. 
The  shales  and  "gumbos"  are  reported  in  the  logs  to  be  gray 
to  blackish.    See  log  of  Mitchell  No.  1,  page  204. 
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WILCOX  GROUP. 

The  next  series  of  beds,  stratigraphically  above  the  Mid- 
way, has  been  named  the  Wilcox  Group  from  the  typical  ex- 
posures of  the  strata  in  Wilcox  County  along  the  Alabama 
River.  This  group  and  formation  name  have  been  extended 
to  include  all  of  the  strata  of  the  Alabama  Wilcox  horizon 
from  Georgia  into  Texas. 

In  Eastern  Alabama  the  conditions  of  sedimentation  in 
Midway  and  Wilcox  times  were  somewhat  different,  the 
former  are  primarily  limestones  and  calcareous  sands,  while 
the  latter,  Wilcox,  are  near  shore  marine  and  fresh  water 
laminated  clays  and  sands  and  cross-bedded  sands.  The 
lithologic  and  paleontologic  characteristics  of  the  Wilcox 
obtains  across  the  entire  State  while  the  thickness  dimin- 
ishes to  the  eastward.  The  group  has  been  subdivided  by 
Smith  into  four  formations:  the  Nanafalia,  at  the  base; 
and  the  Tuscahoma,  Bashi  and  Hatchetigbee  formations 
upward  in  the  order  named.  Each  of  these  formations  has 
very  distinctive  characteristics  which  are  described  briefly 
on  succeeding  pages.  A  more  or  less  complete  succession 
of  the  beds  along  both  the  Chattahoochee  and  Alabama 
Rivers  is  given  in  Figures  22  and  23,  while  the  vertical  sec- 
tion in  Clarke  County  is  shown  in  the  record  of  the  Bollinger 
No.  1  well.  An  unconformity  is  evident  between  the  Mid- 
way and  Wilcox  beds  in  Eastern  Alabama  and  quite  prob- 
able in  the  western  part  of  the  State  though  not  definitely 
recognized. 

NANAFALIA  FORMATION. 

The  Nanafalia  formation,  the  lower-most  of  the  Wilcox 
Group,  consists  of  from  125  to  150  feet  in  ascending  order 
of  lignite,  massive  and  laminated  sands  and  clays,  cross- 
bedded  sands,  highly  f ossiliferous  greesand  marl  and  kaolin- 
like laminated  to  thick-bedded  clays,  with  thin,  highly  fos- 
siliferous  indurated  beds.  The  formation  is  readily  sub- 
divided into  three  lesser  divisions  based  on  both  lithology 
and  fossil  content.  In  order  to  assist  in  the  description  of 
certain  features  concerning  the  formation,  the  lower  of  the 
three  phases  will  be  referred  to  as  the  Coal  Bluff  beds  while 
the  two  upper  phases  will  be  referred  to  as  the  GuUette 
Bluff  beds,  where  their  entire  thickness  is  well  exposed. 
Smith  has  used  the  term  "Coal  Bluff"  to  apply  to  the  lignite 
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at  the  base  of  Nanaf  alia.  In  this  paper  the  name  is  extend- 
ed to  include  all  the  strata  below  the  GuUette  Bluff  f ossi- 
ferous marl. 

The  Coal  Bluff  beds  consist  of  2  to  7  feet  of  lignite  at  the 
base  overlain  by  40  to  70  feet  of  cross-bedded  sands,  lami- 
nated clays  and  sandy  clays  with  sand  lenses  and  at  the  top 
a  20-foot  bed  of  yellow  to  clean  white  cross-bedded  sands 
with  a  few  tough  blue  clay  streaks  and  lenses  or  flattened 
pebbles.  The  best  development  of  these  beds  is  in  Wilcox 
County.  Westward  in  Marengo  they  have  a  60-foot  thick- 
ness while  on  the  Chattahoochee  River  according  to  Lang- 
don's  Section  they  are  entirely  absent. 

The  following  section  is  descriptive  of  the  GuUette  BIufF 
and  Coal  Bluff  in  Wilcox  County: 

Composite  Section  of  Nanafalia  Formation  in   Wilcox   County. 

Black's  Bluff t  Alabama  River, 

27.  Lafayette  sands  and  gravel 25  feet 

26.  Blue  laminated,  jointed  clay  weathering  to  tough  yellow 

clay  — „ 42  feet 

25.  Hard  calcareous  fossiliferous  sandy  claystone  with  fos- 
sils   ^ 2  feet 

24.  Blue,  laminated  to  jointed  clay,  creaip  colored  on  dry  ex- 

23.  Sandy  fossiliferous  calcareous  claystone _ 5  feet 

22.  Blue  kaolin-like  clay,  conchoidal  fracture 2h  feet 

21.  Hard,  glauconitic  calcareous  claystone  with  fossils 3  feet 

20.  Blue  joint  clay  with  a  few  sandy  layers..:. 6  feet 

19.  As  bed  21 2  feet 

18.  As  bed  22......^ _.. ......10  feet 

17.  Hard  sandy  bed  with  high  percentage  of  glauconitic  oxidiz- 
ing to  limonite 6  feet 

16.  Unconsolidated  white  to  yellow  sand   (seen  only  at  Black 

Bluff)   5  feet 

xo.  jLiaromaweQ  sanci  ano  ciay....._....— ..—....•...~>— ...~«.................._....................... v  iccw 

Grampian  Hills,  2  miles  southeast  of  Camden, 

14.  Hard  highly  fossiliferous  glauconitic  clay.    Upper  limit  of 

Gryphaea  thirsae - 2  feet 

13.  Glauconitic  sandy  marl  with  large  numbers  of  Gryphaea 

thirsae 8  feet 

12.  Laminated  sandy  clay,  blue 5  feet 

11.  Glauconitic  Gryphaea  thirsae  marl 30  feet 

10.  Glauconitic  sand,  no  fossils 3  feet 

9.  White  to  yellow  cross-bedded  massive  sands  with  blue  clay 

lenses   20  feet 

Section  above  GuUette  Bluff  on  Gravel  Creek  and  Alabama  River, 

8.  Black  laminated  carbonaceous  clay 5  feet 

7.  Unconsolidated  sand  with  boulders 8  feet 

6.  Black  laminated  clay - - 8  feet 
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5.  Unconsolidated  sand  and  boulders,  glauconitic •  8  feet 

4.  Black  laminated  clays 10  feet 

3.  Sand  with  boulders  and  hard  ledges 15  feet 

2.  Lignite    4  feet 

1.  Lignitic  shale  : 2%  feet 

Total  thickness  of  Nanafalia 250  feet 

Beds  one  to  nine  of  the  above  section  are  exposed  in  a 
series  of  bluffs  along  the  Alabama  River  from  Coal  Bluff 
to  GuUette  Bluff  and  on  Gravel  Creek  near  the  crossing  of 
the  Camden-Nellie  road.  The  section  can  not  be  measured 
as  closely  as  desired  but  the  data  as  recorded  are  probably  a 
very  close  approximation  to  the  actual  condition.  The  strata 
of  beds  10  to  26,  inclusive,  are  excellently  exposed  in  a  num- 
ber of  localities  and  very  close  measurements  can  be  readily 
made.  The  exposure  selected  for  the  stratigraphic  succes- 
sion given  in  the  section  is  in  the  Grampian  Hills,  two  miles 
southeast  of  Camden,  on  the  Camden-Fatama  road.  Quite 
a  number  of  vertical-faced  gullies  display  perfect  sections  of 
the  sand  bed  below  the  marl  and  the  lower  twenty  or  thirty 
feet  of  the  marl.  The  next  succeeding  strata  are  well  ex- 
posed in  a  road  cut  on  the  northern  scarp  of  the  Grampian 
Hills  on  the  Fatama  road.  The  exposure  of  the  upper  clays 
of  the  Nanafalia  formation  selected  for  the  section  is  in  the 
old  road  down  Black's  Bluff  to  the  landing  on  the  Alabama 
River,  one  mile  below  GuUette  Bluff.  The  GuUette  Bluff 
beds  here  have  a  thickness  of  170  feet,  while  the  exposed 
thickness  at  GuUette  Bluff  is  168  feet,  and  along  the  Cam- 
den-Nellie road  up  the  hill  south  of  Gravel  Creek  the  thick- 
ness is  about  175  feet.  In  each  case  Lafayette  sand  and 
gravel  overlie  the  clay  so  it  is  possible  that  the  maximum 
thickness  is  somewhat  more  than  that  exposed. 

The  Nanafalia  section  as  exposed  in  Marengo  County  on 
the  Linden-Nan af alia  road  shows  the  formation  to  be  some- 
what thinner  than  on  the  Alabama  River.  The  following 
section  was  observed  on  Geneva  Hill  one-fourth  mile  south 
of  Nolan's  store,  Section  23,  Township  14,  Range  1'  East. 

Geneva  Hill  Section,  Marengo  County. 

7.  Massive  greenish  sand  with  glauconitic,  clear,  quartz  sand, 

and  blacksand;  lies  unconformably  on  next  bed  below .20  feet 

6.  White,  massive,  to  cross-bedded  white  and  yellow  sands,  black 

sand  streaks  15  feet 

5.  Laminated  to  jointed  bluish  clay  (weathers  cream  colored) 
with  two  18-inch  beds  of  hard,  sandy  fossiliferous  clay- 
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stone.    Fossils:   Turritella  mortoni  (\&Tge) ,  Venericardia 

planicosta,  Gryphaea  thirsae   (comparatively  few) 30  feet 

4.  Greensand  marl  with  Gryphaea  thirsae  in  large  numbers 20  feet 

3.  Clayey  glauconitic  sand  similar  to  marl  but  without  fossils; 

large  round  concretionary  boulders  at  the  base 6  feet 

2.  Gray  laminated  clay  with  some  sand  and  glauconite 4  feet 

1.  White  cross-beddeid  sand,  grading  into  yellow  at  base;  gray 

clay  pebbles  and  lenses  frequent 20  feet 

Lignite  outcrops  about  65  feet  below  base  of  bed  No.  2.  With 
Naheola  clayey  sands  exposed  in  creek  bank  85  feet  below. 

From  the  above  the  Coal  Bluff  Beds  have  an  apparent 
thickness  of  about  70  feet  while  the  overlying  GuUette  Bluff 
beds  have  a  thickness  of  about  6 J  feet  (beds  2  to  5,  inclu- 
sive). Overlying  the  Nanafalia  is  a  15-foot  bed  of  sand 
which  is  apparently  the  lowest  member  of  the  Tuscahoma 
formation.  Three  miles  south  of  this  exposure  the  sand  has 
a  thickness  of  35  feet  with  the  20  feet  of  greenish  sand 
above.  There  are  no  fossils  in  the  two  beds  overlying  the 
Nanafalia  clays  but  from  the  lithologic  character  of  the 
material  of  these  and  the  strata  succeeding  above,  they  are 
referable  to  the  Tuscahoma  formation.  This  section  shows 
the  Nanafalia  to  have  a  total  thickness  of  about  130  feet 
which  is  very  close  to  the  exact  thickness,  though  the  Coal 
Bluff  beds  were  not  seen  in  complete  section.  Where  expo- 
sures were  visible  the  character  of  the  materials  seems  to  be 
the  characteristic  laminated  and  carbonaceous  clays  and 
cross-bedded  glauconitic  sands.  Smith  described  several  ex- 
posures on  the  Tombigbee  River  of  characteristic  Nanafalia 
beds  with  a  hiatus  of  16  feet  at  the  top  and  an  eighteen  foot 
hiatus  in  the  Gryphaea  thirsae  greensand  marl  proper.  He 
estimates  the  total  thickness  of  the  Nanafalia  to  be  200  feet 
with  100  feet  of  strata  exposed  above  the  base  of  the  marl 
bed.  A  considerable  thinning  of  the  Nanafalia  between  the 
Alabama  and  Tombigbee  rivers  is  evidenced  by  the  section 
obtained  along  the  Rembert-Nanafalia  road. 

Along  the  Chattahoochee  River  Langdon  describes  a  sec- 
tion of  175  feet  of  Nanafalia  marls,  lithologically  and  pale- 
ontologically  similar  to  the  marls  and  overlying  clays  in  the 
Alabama  River  section.  The  Coal  Bluff  beds  seem  to  be 
missing  in  East  Alabama.  The  succession  of  strata  is 
shown  in  Langdon's  Section  (Figure  22)  and  pages  216  to 
220. 

The  Nanafalia  formation  is  well  exposed  on  steep  north- 
facing  scarps,  across  Marengo  and  Wilcox  Counties,  which 
frequently  attain  an  elevation  of  200  feet  above  the  drain- 
age levels.    The  supporting  mediums  of  these  ridges  are  the 
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indurated  beds  in  the  upper  portion  of  the  formation.  The 
gentle  dip  slopes  to  the  southward  together  with  steep  north 
slopes,  form  cuestas  in  their  general  aspect.  Two  of  the 
typical  Nanaf alia  cuestas  compose  the  Grampian  Hills  in 
Wilcox  County  and  the  hills  to  the  south  of  Beaver  Creek  in 
Marengo  County. 

The  characteristic  fossils  of  the  Nanaf  alia  are  Gryphaea 
thirsae  in  great  abundance  and  Ostrea  compressirostra  in 
the  glauconitic  marls,  and  a  few  Gryphaea  thirsae,  abundant 
Turritella  mortoni  and  Vcnericardia  planicosta  in  the  indu- 
rated beds  in  the  upper  clays  and  sandy  clays.  The  Coal 
Bluff  beds  at  the  base  contain  no  fossils.  These  very  definite 
characteristics,  both  lithologic  and  paleontologic,  of  the 
Nanafalia  formation,  make  it  an  excellent  key  horizon  for 
structural  and  stratigraphic  determinations  in  the  Eocene 
formations  across  the  entire  State.  Eastward  of  Butler 
County  to  the  Chattahoochee  River  the  tjrpical  greensand 
marls  disappear,  being  replaced  by  the  clays,  sandy  clays 
and  siliceous  claystones  similar  to  the  upper  part  of  the  West 
Alabama  sections. 

TUSCAHOMA  FORMATION. 

Next  above  the  Nanafalia  Formation  is  the  Tuscahoma 
or  Bell's  Landing  Formation,  which  consists  of  150  to  200 
feet  of  sands,  sandy  clays,  laminated  clays  and  fossiliferous 
greensand  marls.  Eastward  from  Wilcox  County  this  for- 
mation gives  rise  to  a  rather  flat  monotonous  country  with 
few  exposures  of  unweathered  beds  except  along,  the  major 
streams.  Low  bluffs  on  the  Pea  River  near  Elba  exhibit 
rather  poor  exposures  of  unfossiliferous  sandy  clays,  while 
Langdon  considered  145  feet  of  gray  sandy  clays,  inter- 
stratified  with  red  sands  and  gray  laminated  sandy  clays, 
exposed  in  bluffs  along  Choctawhatchie  River  near  the  Ab- 
beville-Clajrton  road,  6  miles  from  Abbeville,  Henry  County, 
probably  referable  to  the  Tuscahoma.  On  the  Chattahoo- 
chee River,  beginning  four  miles  south  of  Fort  Gaines,  Geor- 
gia, and  continuing  ten  miles  down  stream,  Langdon  meas- 
ured 170  feet  of  "Light  yellow  and  gray  sandy  clays  with 
round  boulders  in  the  sandier  portion"  which  he  correlates 
with  the  Bell's  Landing  and  Lower  Peach  Tree  exposures  of 
the  Tuscahoma. 

At  Yellow  Bluff  and  Lower  Peach  Tree  on  the  Alabama 
River  the  following  section  was  obtained : 
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Composite  section  of  exposures   along  Alahama  River  from  BelVs 
Landing  to  a  point  2  miles  above  Yellow  Bluff. 

Hatchetigbee  Formation: 

14.  Yellow  sandy  laminated  clays  with  thin  layers  of  kaolin- 
like clay  and  thin  sand  strata.  Dark  yellow  streaks 
cross  the  strata  evidently  from  oxidized  glauconite.  Ane- 
roid measurement 120  feet 

Bashi  Formation: 

13.  Highly  fossiliferous  greensand  marl  with  large,  very  hard 
calcareous  sandstone  boulders  with  the  same  fossils  as 

12.  Green  sandy  clays  and  unconsolidated  sand,  cross-bedded  in 

part,  at  base;  beds  of  lignite 50  feet 

1  J.  Cross-bedded  argillaceous  glauconitic  sands 20  feet 

10.  Lignite  (Smith,  covered  at  time  of  writer's  visit) 2Vi  feet 

Tuscahoma  Formation: 

9.  Laminated  sandy  clays  slightly  cross-bedded 12  feet 

8.  Unconsolidated  cross-bedded  greenish  gray  sand 12  feet 

7.  Blue  laminated  to  thin  bedded  clay  with  several  2  to  3-inch 
sand  layers.  This  bed  is  exposed  along  river  at  waters 
edge  to  near  Bethel  Fault  one  and  one-half  miles  up 

stream _ » . — ~~.~..».^..i^..^..^^....^.^..........~.....^.....~.,^...^— ....^..-.^^^..^iMU  i  ee  w 

6.  Highly  fossiliferous  glauconitic  sandy  marl  with  large  con- 
cretionary boulders.  Large  Voluta  newcombiana  typi- 
cal), Turritella  mortoni,  Rostellaria  trinodifera^f  Pro- 
tocardia  niccoletti,  etc.  in  lower  part  with  Venericardia 
planicosta,  Ostrea  compressirostra,  etc.  in  upper  por- 

5.  Alternating  layers  4  to  6  inches  thick  of  glauconitic  sand 
and  sandy  laminated  clay  (only  upper  10  feet  well  ex- 

4.  Bluish  sandy  clay  marl  with  fossils 5  feet 

3.  Gray  sandy  laminated  clays 50  feet 

2.  Greensand  with  fossils   (Smith) 1  f oot 

1.  Gray  sandy  clays  to  water  (Smith) . 10  feet 

Beds  1  to  7  inclusive  exposed  at  Lower  Peach  Tree,  beds 
6  to  14  inclusive  exposed  at  Yellow  Bluff.  Other  exposures 
of  Tuscahoma  and  Bashi  beds  occur  in  the  banks  of  the 
Alabama  from  Yellow  BlUff  down  to  Johnson's  Wood  Yard 
Landing. 

The  actual  contact  of  the  Nanafalia  and  Tuscahoma 
formations  has  not  been  described  along  either  the  Ala- 
bama or  Chattahoochee  Rivera  but  what  appears  to  be  the 
contact  was  seen  by  the  writer  at  three  localities  in  Marengo 
County.  On  Geneva  Hill,  8  miles  southeast  of  Rembert  on 
the  Rembert-Nanafalia  road,  the  Nanafalia  is  overlain  for 
20  feet  of  unconsolidated  massive  to  cross-bedded  white  to 
banded  yellow  sands  with  a  few  streaks  of  black  sand.  Above 
this  are  18  feet  of  massive  greenish  argillaceous  sand  which 
is  in  turn  overlain  by  Lafayette  sand  and  gravel.  On  the 
3carp  south  of  Double  Creek  and  2 1/2  miles  north  of  Nana- 
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f alia  55  feet  erf  Nanafalia  marl  are  overlain  by  35  feet  of 
white  to  yellow  massive  and  cross-bedded  sand  above 
which  are  20  feet  of  massive  greenish  sand  with  Lafayette 
sand  and  gravel  covering.  In  the  scarp  south  of  Sweetwater 
Creek  and  one  mile  south  of  the  village  of  Sweetwater  a 
40-foot  bed  of  white  to  yellow  sand  immediately  overlies  the 
Nanafalia  with  greenish  sand  next  above  for  20  feet,  and 
laminated  sand  clay  following.  The  last  mentioned  bed  is 
the  typical  material  of  this  formation  in  other  localities. 
Thus  at  least  25  to  40  feet  of  clean  white  to  yellow  sand 
should  be  added  to  the  base  of  the  Lower  Peach  Tree  bed 
in  order  to  complete  the  section.  It  is  possible  that  a  small 
thickness  of  other  strata  is  missing  but  certainly  very  little. 

Good  exposures  of  strata  that  evidently  belong  to  the 
Tuscahoma  formation  are  exposed  in  road  cuts  on  the  hill 
south  of  Horse  Creek,  one  mile  north  of  Putnam.  The  sec- 
tion here  includes  160  feet  of  strata  which,  with  the  45  to 
65  feet  of  beds  near  Geneva  and  south  of  Sweetwater,  prob- 
ably include  all  of  the  Tuscahoma.  Southward  from  Geneva 
Hill  to  Nanafalia  the  white  sand  bed  and  the  overlying 
greenish  sand  and  sandy  clay  seem  to  be  either  flat  or  slight- 
ly folded.  Certainly  the  normal  south  dip  does  not  prevail. 
It  appears  that  in  a  distance  of  nine  miles  south  from 
Geneva  Hill  the  two  lowest  Tuscahoma  beds  have  just  dipped 
below  the  surface.  Southward  from  Putnam  the  Tuscahoma 
strata  dip  probably  at  a  rate  less  than  normal  and  finally 
go  beneath  the  Bashi  strata  in  the  scarp  south  of  Bashi 
Creek,  8  miles  south  of  Horse  Creek. 

Thus  we  have  in  the  sections  along  the  Alabama  River 
a  total  of  145  feet  of  strata  which,  with  the  lower  beds  over- 
lying the  Nanafalia  in  Marengo  County,  gave  a  total  thick- 
ness of  approximately  200  feet.  If  the  Geneva  Hills  and 
Sweetwater  sands  are  classed  with  the  Nanafalia  formation 
it  will  then  have  a  thickness  of  150  to  170  feet  in  Marengo 
County  and  the  Tuscahoma  160  to  175  feet,  which  more 
nearly  agrees  with  the  Alabama  and  Tombigbee  River  sec- 
tions. 

The  characteristic  fossils  of  the  Bell's  Landing  marl 
which,  about  42  feet  below  the  top  of  the  Tuscahoma,  are 
very  large  Venericardia  planicosta  (four  inches  in  diameter) 
and  Voluta  newcombiana  about  four  inches  long  and  one  and 
one-half  inches  in  diameter.     RosteUaria  trinodifera  and 
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many  others  are  also  present  in  the  Bell's  Landing  and  lower 
marls. 

BASHI  FORMATION. 

The  Bashi  Formation,  named  by  Smith  for  Bashi  Creek, 
tributary  to  the  Tombigbee  River,  is  the  next  group  of  beds 
in  stratigraphic  succession  above  the  Tuscahoma  Formation. 
The  Bashi  consists  of  a  six-foot  f ossilif erous  greensand  marl 
bed  containing  large  concretionary  boulders  of  calcareous 
sandstone  underlain  by  about  seventy  feet  of  gray  sandy 
clays,  unconsolidated  sands  and  cross-bedded  glauconitic 
sands  with  several  thin  lignite  beds  in  the  middle  part,  and 
a  two  to  three-foot  stratum  at  the  base.  The  total  thickness 
is  from  75  to  80  feet,  the  complete  succession  being  exposed 
in  Yellow  Bluff  on  the  Alabama  River  and  are  described  in 
the  composite  section  on  page  153.  These  strata  are  also 
exposed  three  to  six  miles  below  Bell's  Landing  on  the  Ala- 
bama River,  on  the  Tombigbee  River  at  Wood's  Bluff  and  in 
the  bluffs  along  Bashi  Creek  in  northern  Clarke  County. 
Some  45  feet  of  strata  which  Langdon  refers  to  the  Bashi, 
outcrop  along  the  Chattahoochee  River ;  see  Chattahoochee 
River  section  by  Landon. 

Aldrich  has  recognized  about  one  hundred  species  in  the 
Bashi  among  which  are  Psevdoliva  vetusta,  DentaUum  mi- 
crostria,  Venericardia  plamcosta,  Leda  protexta,  Proto- 
cardia  nicoletti  and  Nucida  ovvla.  Sharks'  teeth  are  also 
present. 

HATCHETIGBEE  FORMATION. 

The  Hatchetigbee  Formation  lying  next  above  the  Bashi 
was  named  by  Smith  for  a  bluff  of  that  name  on  Tombigbee 
River.  He  includes  all  the  strata  between  the  case  of  the 
Claiborne  and  the  Bashi  marl  in  this  series  of  beds,  which 
is  given  a  thickness  of  170  to  175  feet  along  the  Tombigbee 
River.  On  the  Alabama  River  the  formation  is  apparently 
somewhat  thinner,  probably  150  to  160  feet.  At  Johnson's 
Landing,  six  miles  below  Bell's  Landing,  the  Bashi  forma- 
tion dips  below  the  river.  At  Welch's  Bluff,  three  and  one- 
half  miles  down  the  dip  from  Johnson's  Landing  100  feet 
of  Hatchetigbee  strata  are  exposed.  Based  on  a  dip  of 
thirty  feet  per  mile  there  would  be  50  to  60  feet  of  Hatche- 
tigbee beds  below  the  water  level  at  Welch's  Bluff  giving  a 
total  thickness  of  150  to  160  feet.  These  strata  are  poorly 
exposed  at  Yellow  Bluff. 
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Section  of  Hatchetigbee  Strata  at  Welch's  and  Yellow  Blujfs,  Alabama 
River  and  L.  &  N,  Tunnel,  Monroe  County. 

13.  Bluish  green  clay  along  undulating  surface  of  bed  below. 
Lignitic  pebbles  and  lignitic  clay  marks  slight  unconfor- 
mity between  Claiborne  and  Wilcox -  2  inches 

12.  Bluish  green  compact  very  sandy  clay 2%  feet 

11.  Bluish  green  compact  clay  with  clear  quartz  grains %  foot 

10.  Blue  Laminated  clay,  carbonaceous -17  feet 

9.  Highly  fossiliferous  greensand  marl.     Fossils  well  devel- 

op€d    .. 1  foot 

8.  Blue  laminated  clay...... ^ _ 8  feet 

7.  Fossiliferous  greensand  marl.  Fossils  very  numerous  in 
upper  five  feet:  Venericardi  planicosta.  Leda  protexta, 
CorbtUa  tuisuta,  Ostrea  similar  to  Ostrea  vicksburgen- 

sis,  Turritella  carinata,  Dentalium,  sharks'  teeth,  etc 12  feet 

6.  Blue  laminated  clay,  slightly  sandy  in  streaks 20  feet 

5.  Highly   fossiliferous    glauconitic    sandy   marl.      Indurated 

boulders.    Fossils  similar  to  bed  7  but  smaller 6  feet 

4.  Gray  to  blue  laminated  sandy  clay 20  feet 

3.  Lignite - - ~ Ifoot 

2.  Laminated,  sandy,  glauconitic  clay  with  boulders  at  water's 

edge - ~ 15  feet 

1.  Gray  to  blue  laminated  clays,  sandy  clays  and  clay 50-55  feet 

Bed  No.  1  exposed  in  Yellow  Bluff,  beds  2  to  10  inclusive 
exposed  in  Welch's  Bluff  and  beds  11  to  13  inclusive  exposed 
at  north  end  of  L.  &  N.  Tunnel,  Monroe  County. 

Smith*  has  described  sections  on  the  Tombigbee  River 
at  Hatchetigbee,  White's  Bluff,  Davis  Bluff  and  McCarthy's 
Ferry  that  are  entirely  similar  to  the  section  given  above, 
but  totaling  170  to  175  feet.  Langdon'  describes  thirty  feet 
of  "gray  sands  interlaminated  with  light  colored  sandy 
clays"  below  Claiborne  Buhrstone  on  Persimmon  Creek,  4 
miles  south  of  Georgiana,  which  is  correlated  with  the 
Hatchetigbee.  He  also  describes  50  feet  of  sands  and  sandy 
clays  below  the  Claiborne  Buhrstone  in  Section  17,  Town- 
ship 7,  Range  15  East,  Butler  County  and  thirteen  feet  of 
sands  at  Abbeville  as  being  in  the  Hatchetigbee.  On  the 
Chattahoochee  River  Langdon  found  only  ten  feet  of  gray 
lignitic  sandy  clay  at  the  mouth  of  Yantayabba  Creek, 
which  he  considered  to  be  the  Hatchetigbee. 

Thus  we  find  that  the  Hatchetigbee  Formation  reaches 
its  greatest  development  in  the  western  part  of  the  State 
and  gradually  thins  to  ten  feet  or  more  on  the  Chattahoochee 
River.  The  belt  of  outcrop  of  the  beds  has  no  particular 
topographic  characteristics  being  generally  a  rolling  to 
rather  flat,  monotonous  country. 

♦"Geology  of  the  Coastal  Plain  of  Alabama,"  Smith,  Johnson  and 
Langdon,  Alabama  Geological  Survey,  1894. 
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CLAIBORNE  GROUP. 

The  Claiborne  Group  of  formations  in  Alabama,  which 
immediately  overlies  the  Wilcox  Group,  has  been  subdivided 
into  three  formations,  from  the  upper  down,  as  follows : 

3.  Gosport  Greensand;  fossiliferous  sands. 

2.  Lisbon  Formations;  calcareous  fossiliferous  sands  and  fossiliferous 
greensand  marls. 

1.  Tallahatta  Buhratone;  soft  greenish  (white  to  yellow  when  oxi- 
dized and  dry)  siliceous  claystone  with  frequent  hard  ledges 
in  upper  portion.  The  hard  silicified  ledges  are  highly  fossili- 
ferous while  the  claystone  has  scattering  fossils. 

The  Claiborne  beds  cross  the  entire  State  from  Henry 
County  on  the  Chattahoochee  River  to  Choctaw  County  on 
the  Mississippi  line,  coming  to  the  surface  in  a  belt  from 
eight  to  eighteen  miles  in  width,  reaching  the  maximum  in 
Henry,  Conecuh  and  Washington  Counties.  The  Hatche- 
tigbee  anticline  in  Clarke,  Choctaw  and  Washington  Coun- 
ties is  encircled  by  a  belt  of  Claiborne  not  connected  with 
the  main  belt  of  outcrop  while  an  inlier  of  Claiborne  occurs 
around  the  town  of  Geneva  in  Geneva  County. 

From  Conecuh  County  westward  into  Mississippi  the 
surface  terrane  of  the  Claiborne  is  characterized  by  a  very 
rugged  topography  caused  by  the  resistance  to  weathering 
and  erosion  of  the  indurated  ledges  in  the  Tallahatta  Buhr- 
stone.  The  hills  frequently  reach  a  height  of  303  to  400  feet 
above  the  main  drainage  levels  and  form,  in  the  broader 
interpretation,  cuestas  with  a  very  abrupt  scarp  on  the 
north  side  and  long  gentle  dip  slopes  to  the  southward.  This 
dip-slope  plain  has  in  most  cases  been  rather  highly  dis- 
sected by  southward  flowing  streams.  These  topographic 
features  have  formed  many  excellent  exposures  of  the  strata. 
Eastward  from  Conecuh  County  the  Claiborne  terrane  lacks 
distinctive  topographic  features  being  primarily  flat  to  roll- 
ing land  with  the  only  exposures  in  road  and  railroad  cuts 
and  along  the  stream  channels. 

TALLAHATTA  BUHRSTONE. 

The  Tallahatta  Buhrstone,  originally  called  "Buhrstone" 
by  Tuomey  and  later  "Tallahatta  Buhrstone"  by  Smith,  lies 
directly  in  the  Hatchetigbee  formation  of  the  Wilcox  Group 
with  possibly  a  very  slight  unconformity  between  as  indi- 
cated by  the  wavy  line  of  contact  and  the  lignitic  pebbles 
in  the  exposure  at  the  L.  &  N.  tunnel,  Monroe  County.  The 
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beds  are  composed  of  greenish,  siliceous  claystones  with 
frequent  thin  fossiliferous  calcedonized  strata  in  the  upper 
portion.  Dr.  Smith*  has  recognized  a  thickness  of  about 
300  feet  along  the  Tombigbee  River,  while  the  writer  ob- 
tained a  section  of  150-155  feet  on  the  Alabama  River  com- 
puted from  actual  exposures  and  measured  dips.  At  Welch's 
Bluff  the  base  of  the  Tallahatta  is  100  feet  above  mean  low 
water  and  at  Lisbon  Bluff  the  top  is  10  feet  above  water; 
the  distance  between  the  two  bluffs  being  about  8  miles 
across  the  strike  of  the  beds.  The  measured  dip  is  30  feet 
per  mile,  which  was  checked  by  exposures  in  several  bluffs 
between.  The  following  section  is  roughly  descriptive  of 
the  strata. 

Section  of  Tallahatta  Buhrstone  on  Alabama  River  from  WelcWs 

Bluff  to  Lisbon  Bluff, 

7.  Lisbon  formation. 

6.  Bluish  clay  with  rope-like  concretions  of  clayey  sandstone. 

Placed  by  Smith  at  top  of  TaHahatta  (Lisbon  Bluff). ^.12  feet 

Bluff  at  mouth  of  Silver  Creek: 

5.  Exposure  covered,  boulders  hard  claystone  and  silicified  fos- 
siliferous  rock 30  feet 

4.  Claystone  (greenish  when  unoxidized  and  wet,  white  on  dry 

exposures)  with  some  glauconitic  and  a  very  hard  ledg&..10  feet 

3.  Ledge  of  calcedonized  fossiliferous  stone. 1-2  feet 

Welch's  Bluff. 

2.  Indurated  thick-bedded  claystone,  cream  colored,  a  few  fos- 
sils     ^Ofeet 

1.  White  (weathered,  dry)  claystone  with  parallel  to  conchoidal 
fracture,  generally  banded  with  yellow.  A  few  hard  fos- 
siliferous ledges _ - 80  feet 


Total  thickness  of  Tallahatta 154  feet 

Hatchetigbee  below. 

At  Welch's  Bluff  the  exposure  is  in  a  vertical  bluff  that 
prevents  a  close  examination.  An  excellent  section  of  the 
Tallahatta  that  may  be  examined  in  detail  showing  the 
lower  108  feet  of  the  strata  are  exposed  at  the  north  mouth 
of  the  L.  &  N.  tunnel  in  northern  Monroe  County.  Other 
excellent  exposures  occur  throughout  the  belt  in  Monroe 
and  Clarke  Counties.  The  claystones  are  generally  glau- 
conitic and  frequently  sandy  with  hard,  irregular  ledges 
occurring  at  intervals  of  10  to  20  feet.  On  a  fresh  un- 
weathered  surface  they  are  always  a  light  greenish  color, 
which  changes  to  a  white  or  cream  color  with  yellow  band- 

*  Smith,  Eugene  A.,  op.  cit. 
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ing  on  oxidation.  The  hill  slopes  where  clean  exposures  are 
covered  by  wash  are  practically  always  littered  with  frag- 
ments and  large  boulders  of  the  claystone  and  boulders  of 
the  calcedonized  fossiliferous  rock.  The  materials  weather 
to  a  tough  yellow  clay  soil  quite  similar  in  appearance  to  the 
soil  derivative  of  the  upper  clays  of  the  Nanafalia  forma- 
tion. In  fact  the  Claystone  of  the  Tallahatta  is  quite  simi- 
lar in  general  appearance  to  the  more  indurated  clays  of  the 
upper  Nanafalia  but  not  readily  mistakable. 

Hopkins*  estimated  the  thickness  of  the  Tallahatta  to 
be  about  200  feet  on  the  northern  slope  of  the  Hatchetigbee 
anticline  and  20  feet  near  the  Lower  Salts  Works  on  the 
Tombigbee  River,  Washington  County.  This  considerable 
thinning  to  the  southward  is  evidently  related  to  the  forma- 
tion of  the  anticline. 

Dr.  Smithf  has  described  sections  of  the  Tallahatta 
Buhrstone  on  the  Tombigbee  River  at  McCarthy's  Ferry, 
where  he  recognized  250-270  feet,  at  White  Bluff,  where  he 
found  115  feet,  and  at  Hatchetigbee  Bluff,  where  the  upper 
23  to  30  feet  are  Tallahatta. 

Eastward  from  Conecuh  County  to  the  Chattahoochee 
River  the  Buhrstone  seems  to  lose  its  most  distinguishing 
features  and  is  interbedded  with  strata  resembling  the  Lis- 
bon formation  on  the  Alabama  River.  Langdon's  section  is 
descriptive  of  the  occurrence  on  the  Chattahoochee  River 
(see  page  220). 

While  there  appears  to  be  a  very  slight  unconformity 
between  the  Hatchetigbee  and  the  Tallahatta  formations, 
there  was  at  the  same  time  a  gradual  transition  from  the 
lower  formation  to  the  upper  separated  by  a  short  period  of 
shallow  water  as  evidenced  by  the  sandy  character  of  the 
upper  three  feet  of  the  Hatchetigbee  formation  and  the 
sand  bed  at  the  base  of  the  Tallahatta  as  seen  at  the  L.  &  N. 
tunnel.  The  wavy  top  of  the  Hatchetigbee,  together  with 
the  lignitic  pebbles  possibly  originated  in  a  short  time  inter- 
val of  very  shallow  water  rather  than  from  dry  land  erosion. 

LISBON  FORMATION. 

The  Lisbon  formation  though  apparently  merging  with 
the  Tallahatta  Buhrstone  to  some  extent  in  eastern  Alabama, 

♦Hopkins,  Oliver  B.,  Oil  and  Gas  Possibilities  of  the  Hatchetigbee 
Anticline,  Alabama.    U.  S.  G.  S.  Bull.  661-H,  1917,  page  291. 
fSmith,  E.  A.,  op.  cit.,  p.  143. 
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persists  across  the  entire  State  as  a  distinct  lithologic  unit 
composed  of  calcareous  sands,  clays  and  glauconitic  sands 
containing  abundant  fossils,  the  most  prominent  of  which 
is  Ostrea  seUaeformis.  The  thickness  of  the  unit  is  about 
140  feet  on  the  Alabama  River.  The  section  on  the  Tom- 
bigbee  is  incomplete  though  Hopkins*  intimates  a  thickness 
of  200  feet  for  the  Gosport  and  Lisbon  combined  on  the 
north  side  of  the  Hatchetigbee  anticline  and  40  feet  on  the 
south  side.  On  the  Chattahoochee  River  Langdon  refers  60 
to  75  feet  of  strata  to  the  Lisbon,  while  in  the  strata  which 
he  refers  to  the  Buhrstone,  there  is  considerable  material 
entirely  similar  to  the  Lisbon. 

The  following  section  by  E.  A.  Smith  and  L.  C.  Johnsonf 
and  checked  by  the  writer,  is  descriptive  of  the  complete 
section  of  Lisbon  and  Gosport : 

Section  of  Claiborne  and  Lisbon  Bluffs. 

20.  Red  loam,  sand  and  pebbles .35-40  feet 

19.  Argillaceous  limestone,  with  greenish  grains 45  feet 

18.  Indurated  ledge,  with  Scutella  lyelli 3  feet 

17.  Coarse,  ferruginous  sand,  calcareous  below;  indurated  ledge 

o4-    V)aeA  6  f PPt 

16.  Claiborne  fossiliferous  sands;  ferruginous,  with  shells; 
laminated  lignitic  clays,  with  leaf  impressions,  and  thin 
seams  of  lignite  in  places  in  upper  part 15-17  feet 

15.  Bluish  green,  glauconitic  sandy  marl,  containing  Ostrea 

seUaeformis t  in  part  indurated 3-4  feet 

14.  Calcareous,  bluish  gray  clay,  with  a  few  badly  preserved 
fossils,  passing  downward  into  a  greenish,  glauconitic 
sandy  marl,  containing  great  numbers  of  young  shells 
of  Ostrea  sellaeformis  and  a  few  Pectens,  the  two  to- 
gether, clay  and  sand 18  feet 

13.  Light  gray,  calcareous  clay,  similar  to  the  preceding,  with 

hard  ledges  at  top  and  bottom,  in  all About  7  feet 

12.  Light  yellowish  gray,  calcareous  sands,  with  Pectens  and 
Ostrea  sellaeformis,  the  lower  half  indurated,  contain- 
ing casts  of  univalve  shells About  5  feet 

11.  Light  yellowish  gray,  calcareous  sands,  with  thin  beds  of 
more  clayey  texture  and  with  five  or  six  hard,  sandy 
ledges  at  intervals;  the  sand  is,  in  places,  loose  and  crum- 
bling, and  quite  fossiliferous,  with  Ostrea  sellaeformis, 
Pecten  deshayesii,  fragments  of  Scutella  lyelli,  etc. 
Lower  8  feet  a  bluish,  clayey  sand About  27  feet 

10.  Bed  of  greensand,  with  perfect   shells  and   fragments   of 

Ostrea  sellaeformis,  etc About  3  feet 

9.  Dark  blue,  nearly  black,  sandy  clay 2  feet 

8.  Bluish  green,  clayey  sands,  few  fossils  above,  but  highly 
fossiliferous  below  and  rather  more  clayey,  Venericardia 
planicosta,  Nucula  viagnifica,  Ostrea  sellaeformis,  Area 

♦Hopkins,  O.  B.,  op.  cit. 

tOp.  cit.,  pp.  708-709,  Geology  of  the  Costal  Plain  of  Alabama. 
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rkomboidella,    Voluta    say  ana,  Turritella  mortoni,  Tur- 

riteUa  hellifera,  ^tc 10  feet 

7.  Dark  grayish  blue  greensand,  i>eculiar  small  form  of  Veneri- 
cardia  planicosta,  large  Turritella  mortoni,  etc.,  6  feet 

at  Claiborne  but  10  feet  at  Lisbon 

6.  Hard,  sandy  ledge 8  inches 

5.  Calcareous,  clayey  sands,  light  yellowish  to  white  color 8  feet 

4.  Coarse,  ferruginous  sands,  with  numerous  fossils -...;« 3  feet 

3.  Light  yellow  sand,   capped   with   a   hard   ledge,   forming 

perpendicular  bluff 15  feet 

2.  Blue,  glauconitic  sands,  probably  a  modification  of  18 5  feet 

1.  Bluish  black  clay;  top  of  Buhrstone  contains  curious  con- 
cretions of  sandy  clay,  like  interlacing  roots 

Other  exposures  of  Lisbon  and  Gosport  beds  occur  at 
Coffeeville  Landing,  Tombigbee  River,  four  miles  west  of 
Gilbertown,  Section  33,  Township  11  N.,  Range  4  W.,  and 
near  Oven  Bluff,  Tombigbee  River.  Exposures  of  the  upper 
Lisbon  beds  also  occur  on  Choctawhatchee  River  near  Ge- 
neva. 

GOSPORT  GREENSAND. 

The  Gosport  greensand  was  so  named  by  Dr.  Eugene  A. 
Smith  from  the  type  locality  at  Gosport  Landing,  five  miles 
below  Claiborne  on  the  Alabama  River.  The  most  charac- 
teristic feature  of  this  bed  is  the  abundant  beautifully  pre- 
served fossils  which  it  carries  among  which  are  Cytherea 
aeqtuyrea  in  great  numbers  in  the  upper  portion,  Pectunculus 
broderipii,  Lea,  Rostellari  velata,  Conrad,  Voluta  de- 
franckii,  etc.,  etc.  The  fossil  bed  has  been  traced  through 
Washington,  Choctaw,  Clarke  and  Monroe  Counties,  but 
does  not  seem  to  be  present  out  of  this  area.  The  strati- 
graphic  position  of  the  Gosport  is  shown  in  the  Claiborne 
section. 


JACKSON  FORMATION. 

The  "White  Limestone"  of  Tuomey  and  of  Smith  in- 
cluded all  of  the  limestone  of  Upper  Eocene  and  Oligocene 
age  which  are  now  divided  into  the  Jackson  Formation  at 
the  base,  the  Vicksburg  Group  in  the  center,  and  the  Salt 
Mountain  or  Coral  Limestone  at  the  top.  The  lowermost 
of  the  three  is  the  upper  formation  of  Eocene  age  while  the 
upper  two  are  lower  Oligocene.  Smith  included  the  three 
formations  under  one  group  because  of  the  lithologic  and 
paleontologic  similarity  of  the  entire  section  of  strata  though 
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he  at  the  same  time  recognized  the  presence  of  the  Jackson 
and  Vicksburg  formations  of  Hilgard  and  considered  the 
Salt  Mountain  Formation  as  a  distinct  unit.  Cooke*  has 
made  a  study  of  the  Jackson  and  Vicksburg  from  Mississippi 
across  Alabama  to  Florida  and  Georgia  and  has  made  a 
somewhat  closer  subdivision  of  the  strata.  Hopkinsf  has 
also  made  a  study  of  the  Jackson  and  other  St.  Stephens 
strata  in  Clarke,  Choctaw  and  Washington  Counties,  sur- 
rounding the  Hatchetigbee  Anticline. 

The  Jackson  formation  (Ocala  formation  of  Cooke)  of 
central  Georgia^  consists  of  40  to  50  feet  of  soft  white 
Bryozoan  limestone  containing  a  variety  of  fossils  most 
typical  of  which  are  Pecten  perplanus,  Orhitoides  mxintelli 
and  Periarchus  pileuS'Sinensis  (Scutella,  lyelli).  Lying 
over  the  soft  Bryozoan  limestone  is  a  six-inch  to  two-foot 
bed  of  hard  semi-crystalline  highly  fossiliferous  limestone 
which  is  in  turn  overlain  by  50  feet,  more  or  less,  of  Fuller's 
earth  which,  going  down  the  dip  of  the  strata,  increases  in 
calcareousness  until  it  has  become  an  argillaceous  limestone 
in  the  area  near  Albany,  Georgia.  Southwestward  from 
Albany  to  Saffold  a  few  exposures  occur  in  Calhoun  and 
Early  Counties  near  Arlington  that  are  probably  referable 
to  the  Jackson.  A  test  hole  here  found  a  thickness  of  60 
feet  of  rather  hard,  massive,  granular  white  limestone  with 
a  few  poorly  preserved  fossils.  Southwestward  to  the  Ala- 
bama line  no  further  exposures  have  been  found.  On  Chat- 
tahoochee River,  2  miles  below  Gordon,  Langdon  describes 
25  to  30  feet  of  weathered  material  containing  numerous 
Periarchus  pileitS'SinensisC!),  Pecten  nuperus,  etc.  This 
strata  evidently  belongs  to  the  Jackson.  It  seems  that  there 
might  easily  be  a  somewhat  greater  thickness  here  than 
has  been  described  since  the  exposures  are  not  particularly 
good. 

Westward  into  Alabama  the  character  of  the  Jackson 
changes  to  a  series  of  less  calcareous  beds  as  indicated  by 
the  following  section  which  is  evidently  referable  to  the 
Jackson : 


♦Cooke,  C.  W.,  "The  Age  of  the  Ocala  Limestone,"  U.  S.  G.  S., 
Prof.  Paper  95-1,  pp.  114-117. 

tHopkins,  Oliver  B.,  op.  cit. 

JBrantly,  J.  E.,  "Limestones  and  Marls  of  the  Coastal  Plain  of 
Georgia,"  Georgia  Geological  Survey,  Bull.  21. 
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Section  10  miles  northeast  of  Geneva,  Akbbama,  Section  19  or  20, 

Township  2,  Range  23  East. 

8.  Yellow  and  blue  argillaceous  sand  which  weathers  to  a  deep 

red ....... 20-30  feet 

7.  Coarse  red  sands  with  abundant  Pecten  perplanus  2  feet 

6.  Smooth  greenish  Fuller's  earth-like  clay 3  feet 

5.  Bluish  clay  with  streaks  and  pockets  of  glauconitic  and  sili- 

4.  Calcareous  glauconitic  sandstone 3  feet 

3.  Yellowish  glauconitic  sand  packed  with  fossils,  Pecten  per- 

planuSf  a  STnall  Ostrea  (sellaeformist  young)  and  Orbito- 

ides   3  feet 

2.  Soft  cream  colored  sandy  limestone  with  great  numbers  of 

small  Orhitoides    (mantelli?) 5  feet 

1,  Soft  argillaceous  white  limestone 4  feet 

Lithologically  these  strata  resemble  very  closely  those 
of  the  Claiborne  Lisbon  formation.  A  similar  section  on 
the  Pea  River  has  been  described  by  Langdon,*  of  which  he 
is  doubtful  as  to  the  exact  stratigraphic  position,  whether 
Jackson  or  Claiborne.  Other  exposures  of  probably  Jackson 
age  occur  in  Covington  and  Conecuh  Counties  and  on  west 
to  the  Mississippi  line. 

Smithf  has  described  the  following  section  showing  (50 
feet  of  Jackson  on  the  Alabama  River. 

Strata  exposed  in  continuous  bluffs  between  Marshall's  Landing  and 

Rattlesnake   Bluff,  just   below   Claiborne,   showing   relative 

positions  of  the  White  Limestone  and  the  Claiborne 

sands,  Alabama  River, 

Marianna  Limestone: 

9.  Orbitoidal  White  Limestone  of  usual  character 10  feet 

Jackson  Formation: 

8.  White  Limestone,  containing  great  numbers  of  Scutella  lyelli 

and  other  echinoderms ^ 10  feet 

7.  Calcareous  clay  in  two  beds  of  five  feet  each  separated  by 

three  feet  of  soft,  earthy  White  Limestone.  Below  this  a 
ledge  of  hard  limestone  three  feet  and  eight  feet  of  blue 
clay  with  fucoids,  becoming  more  calcareous  below,  in 
all  — about  20  feet 

6.  Ledge  of  hard,  white  limestone,  followed  by  twenty  feet  or 

more  of  argillaceous,  soft,  white  limestone  at  intervals. 
Resembles  the  rotten  limestone  of  Cretaceous  forma- 
tion   ^ ~ About  25  feet 

5.  Bed  of  Scutella  lyelli,  in  three  layers,  the  middle  one  fer- 

ruginous   3  feet 

4.  Coarse  ferruginous  sand,  calcareous  below,  hard  ledge  at 

bottom — 6  feet 

Claiborne  Group: 

3.  Claiborne  ferruginous,  fossiliferous  sands,  the  counterpart 

of  those  at  Claiborne  Bluff 10-12  feet 

*0p.  cit.,  page  381. 
tOp.  cit. 
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2.  Calcareous,  sandy  clay,  with  hard  ledge  in  middle 6  feet 

I.  Sandy,  clay  marl,  with  Ostrea  sellaeformis,  four  or  five  hard 

ledges  passing  into  greensand  below 12  feet 

Cooke*  describes  a  Jackson  and  Claiborne  section  in 
Choctaw  County  as  follows: 

Section  at  Willow  Branch,  A  miles  from  Silas,  Alahama. 

Post-Vicksburg : 

13.  Red  sand  to  top  of  hill ;  about 50  feet 

Jackson  Formation: 

12.  Drab  calcareous  clay  with  white  calcareous  concretions .25  feet 

II.  Yellowish    marl    with    Pecten    perplanus    and    Periarckus 

pileuS'Sinensia?    Indurated  in  lower  portion llfoet 

10.  Fine-grained  yellow  sand 21  feet 

9.  Argillaceous  yellow  sandy  marl  with  shells;  grades  into  the 

underlying  bed  9  feet 

8.  Greenish-yellow  clay  with  shells,  forming  a  gentle  slope, 

about    50  feet 

Claiborne  Group: 
7.  Hard  gray  indurated  marl  with  small  grains  of  glauconite 

and  a  few  fragmentary  shells 1^  feet 

Note — The  measurements  of  the  beds  above  -No.  7  were 

made  on  the  south  side  of  the  valley;  of  those  below,  on 

the  north  side. 
6.  Reddish-brown    ferruginous    glauconitic    sand    containing 

casts  of  mollusks,  with  a  1-foot  shell  bed  at  bottom 7  feet 

5.  Dark  gray  to  black  sandy  clay  with  shells 3%  feet 

4.  Laminated  gray  sand  and  clay  with  Oreodapkne  inequilor- 

teralis  and  Mespiladapkne  columJbiana 7  feet 

3.  Dark  green  to  black  glauconitic  sand  loaded  with  Claiborne 

shells - - —  2  feet 

2.  Dark  green  to  black,  somewhat  sandy  clay.    Weathers  with 

fissile  parting  resembling  "coal  Blossom" 5  feet 

1.  Reddish-brown  ferruginous  sand  to  stream  bed  (1  to  2  feet 

concealed  at  bottom) ., - 10  feet 

This  section  shows  116  feet  of  Jackson. 

The  Jackson  formation  contains  mostly  limestone  in 
Georgia  and  Florida,  getting  less  calcareous  to  the  west 
until  in  Alabama  and  Mississippi  it  is  made  up  primarily  of 
calcareous  clays  and  limestone  and  glauconitic  sands  and 
clays.  In  Georgia  the  hard  Jackson  limestones  cause  a 
steeply  rolling,  rugged  topography  with  cuestas  having  their 
steep  slope  on  the  north  and  the  gentle  slope  to  the  south. 
In  the  Alabama,  however,  the  soft  nature  of  the  beds  give 
rise  to  a  rather  monotonous  topography  except  where  asso- 
ciated with  the  ridges  and  hills  in  the  Claiborne  belt  and 
the  hard  beds  of  the  Vicksburg.  Characteristic  fossils  of 
the    Jackson    are    Periarchus    pileioS'Sineuris,    Orbitoides, 

♦Cooke,  C.  Wythe;  op.  cit. 
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Ostrea  seUaeformis,  Pecten  perpUmus  (typical),  etc.,  etc. 
Zeuglodon  centoides  bones  are  found  in  the  Jackson  in  what 
is  known  as  the  "Zeuglodon  bed." 

OLIGOCENE. 

The  line  of  division  between  strata  of  Eocene  and  Oligo- 
cene  age  has  been  placed  between  the  Jackson  formation 
and  Vicksburg  Group.  The  latter  lies  conformably  upon 
the  former  and  from  the  very  similar  nature  of  the  mate- 
rials of  the  two  series  of  beds  it  is  quite  evident  that  the 
conditions  of  sedimentation  were  entirely  similar.  In 
western  Alabama  clays  and  marls  of  the  Red  Bluff  Clay 
member  of  the  Vicksburg  rest  on  clays  and  marls  of  the 
Jackson.  Along  the  Alabama  the  two  formations  are  com- 
posed primarily  of  more  or  less  impure  limestones  which 
persist  eastward  into  Georgia  and  Florida,  but  becoming 
more  pure.  The  faunal  life  of  the  two  seas  was  also  quite 
similar  but  there  were  distinctive  species  in  each,  upon  the 
basis  of  which  the  line  of  division  was  so  placed. 

The  Oligocene  in  Alabama  is  composed  of  the  following 
formations,  in  descending  order : 

Hattiesburg  Clay  (Grand  Gvlf). — Blue  and  gray  clays 
and  sands,  of  non-marine  origin.    Thickness  near  300  feet. 

Catahoula  Sandstone  (Grand  Gudf). — Sandstones,  sand 
and  greenish  clays  of  probable  non-marine  origin.  Thick- 
ness near  200  feet. 

SaU  Mountain  Limestone. — Hard  massive  limestone 
composed  largely  of  coral,  about  100  feet. 

Vicksburg  Group. — Including  Marianna  limestone  and 
the  Red  Bluff  Clay.  Hard  limestones,  soft  argillaceous  lime- 
stones, marl  and  clay.  Thickness  125  to  200  feet.  Dr. 
Smith*  formerly  included  the  Catahoula  sandstone  and  Hat- 
tiesburg clay  together  as  the  Grand  Gulf  Group,  but  later 
geologists  and  paleobotanistsf  have  separated  the  group  into 
the  above  named  formations.  In  Alabama  the  Grand  Gulf 
is  very  difficult  of  separation  except  upon  minute  paleontol- 
ogic  studies  and  therefore  it  seems  that  the  term  "Grand 
Gulf  of  E.  W.  Hilgard  is  a  fitting  one  to  retain  for  less 
minute  and  detailed  descriptions.  Eastward  into  Florida 
and  Georgia  the  Hattiesburg  and  Catahoula  apparently 

♦Op.  cit.,  "Geology  of  the  Coastal  Plain  of  Alabama. 
tMatson,  C.  M.  and  Berry,  E.  W.     "The  Catahoula  Sandstone 
and  Its  Flora."    U.  S.  G.  S.,  Prof.  Paper  98-M.     1916. 
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merge  into  the  Alum  Bluff  Clays  and  the  Chattahoochee 
Limestone. 

VICKSBURG  GROUP. 

The  Vicksburg  Group  included  by  Smith  in  the  "St. 
Stephens  Limestone"  has  been  separated  into  two  parts, 
namely,  the  Marianna  limestone  at  the  top  and  the  Red 
Bluff  Clay  of  Hilgard  at  the  base.  In  turn  the  Marianna 
limestone,  named  for  the  type  locality  at  Marianna,  Florida, 
has  been  subdivided  in  western  Alabama  into  the  Glendon 
limestone  above  and  the  Chimney  Rock  below  by  C.  W. 
Cooke.  E.  A.  Smith  likewise  recognized  and  described  these 
distinctive  beds  but  included  them  under  his  group  name 
"St.  Stephens  Limestone." 

The  St.  Stephens  Group  including  the  Jackson  and 
Vicksburg  forms  the  surface  in  a  belt  from  ten  to  twenty-five 
miles  wide  extending  from  the  Mississippi  line  in  south- 
western Choctaw  County,  where  the  belt  is  narrowest,  to  the 
southeastern  corner  of  the  State.  The  dip  varies  from  prob- 
ably twenty-five  feet  per  mile  in  western  Alabama  to  as  little 
as  ten  feet  per  mile  near  the  Chattahoochee  River.  Over 
this  entire  area  the  Vicksburg  and  Jackson  terrane  is  cov- 
ered with  sands  and  clayey  sands  of  later  age  which  obliter- 
ate any  characteristic  soils  which  might  have  been  derived 
from  the  calcareous  beds.  The  only  exposures,  with  a  few 
exceptions  west  of  Monroe  County,  are  in  the  immediate 
stream  banks  and  beds.  The  limestones  give  rise  to  a 
rugged  topography  in  areas  in  western  Alabama  where  the 
harder  Glendon  limestone  is  prominent  while  east  of  Mon- 
roe County  the  surface  is  generally  lacking  in  distinctive 
features.  The  thickness  of  the  Vicksburg  varies  from  about 
140  feet  in  West  Alabama  to  possibly  175  feet  or  more  in 
southeast  Alabama  and  Florida. 


RED  BLUFF  CLAY. 

The  lowest  beds  of  the  Vicksburg  consisting  of  glau- 
conitic  marls  at  the  base  and  clays  with  gypsum  crystals  and 
impure  limestones  above,  have  been  called  Red  Bluff  from 
its  exposures  along  Chickasaway  River  in  Mississippi.*    At 

*Lowe,  E.  N.  Mississippi:  Its  Geolopry,  Geoprraphy,  Soils  and 
Mineral  Resources.     Miss.  Geol.  Survey,  Bull.  12,  1919,  pp.  89-90. 
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its  type  locality  in  Mississippi  the  Red  Bluff  attains  a  thick- 
ness of  60  feet  while  in  western  Alabama  it  has  thinned 
to  30  or  40  feet  and  along  the  Alabama  River  to  probably 
little  more  than  15  feet.  In  eastern  Alabama  no  typical  Red 
Bluff  beds  have  been  found. 

The  fossils  of  the  Red  Bluff  clay  are  those  characteristic 
of  the  Vicksburg  Group,  e,  g.,  Pecten  potdsoni  (typical), 
Spondylus  dumosus,  Ostrea  vicksburg ensis,  etc.,  etc.  Cookef 
has  described  the  following  section,  which  shows  the  rela- 
tion between  the  Red  Bluff  clay  and  the  Jackson  formation. 

Section  three  and  one-half  miles  southeast  of  Cullomburg,  Alabama, 

8.  Concealed  to  top  of  hill;  about ..^. 50  feet 

Red  Bluff  clay  member  of  Vicksburg  limestone: 

7.  Very  plastic  gray  clay  with  crystals  of  gypsum.     Contains 

PleurotomxL  plutonica?,  P.  congesta,  Busycon,  spiniger, 

B,  nodulatum,  Phos  m^icilentus,  Ostrea  vicksburg ensis, 

Pecten  aff,  P.  poulsoni,  Spondylus  dumosus^  Corbula  per- 

dubia 22  feet 

6.  Green-gray  or  buff  glauconitic  marl,  consisting  of  grains  of 
green  glauconite  the  size  of  bird  shot,  in  a  white  cal- 
careous clay  matrix.  In  the  upper  portion  are  several 
discontinuous  ledges,  and  at  the  top  is  a  more  persistent 
ledge.  Contains  BalanophyUia  cavXiferaf  Ostrea  vicks- 
burgensis,  Pecten  cocoanus,  Pecten  aff,  P,  poulsoni, 
Spondyhis  dumosus,  Corbula  sp.,  and  Astarte  triangu- 
lata.  The  Ostrea  and  Spondylus  weather  out  of  the 
lower  2  feet  in  great  abundance  but  are  difficult  to  see 
in   the   un weathered   material 9  feet 

Jackson  Formation: 

5.  Stiff  calcareous  clay,  yellow  or  buff  on  weathered  surface, 
bluish  green  on  damp  fresh  surface.  Contains  small  ir- 
regular concretions.     Merges  into  the  overlying  bed 8-f  eet 

4.  "Zeuglodon  bed,"  buff  argillaceous  marl,  merging  into  the 

overlying  bed.     Forms  a  gentle  slope.     Contains   Flabel- 

lum,   Schizaster  armiger,    Ostrea  falco,    O.   trigonalis.^ 

Gryphaeostrea,  Pinna,  Modiolus  creia^eu^,  Pecten  per- 

planus,   Terebratulina  lachryma 9  feet 

3.  Gray  to  yellow,  very  calcareous,  argillaceous  marl  with  some 
hard  ledges.  Forms  steep  slope.  Pecten  perplanus, 
Ostrea  trigonalis,  and  Bryozoa  abundant;  other  fossils 
represented  by  casts 6  feet 

2.  Yellow  calcareous  sand  with  poorly  preserved  shells  and  casts 

of  Leda  .  Some  calcareous  concretions  at  base 18  feet 

1,  Steel-gray  sandy  calcareous  clay;  about 3  feet 

MARIANNA  LIMESTONE. 

In  western  Alabama  that  portion  of  the  St.  Stephens 
which  Smith  called  "Orbitoidal  Limestone"  and  correlated 


tCooke,  C.  W.     The  Age  of  the  Ocala  Limestone.     U.  S.  G.  S., 
Prof.  Paper  95-1,  1915,  p.  116. 
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with  the  Vicksburg  of  Mississippi  has  been  identified  as  be- 
ing equivalent  to  the  Marianna  of  Florida  by  Cooke.J  In 
the  Tombigbee  River  section  the  upper  12  to  16  feet  is  a 
hard  semi-crystalline^  yellowish  limestone  which  weathers 
into  smooth,  irregular  rocks  locally  called  "horsebone." 
This  is  the  Glendon  member  of  Cooke.  Underlying  this  is 
the  soft  Orbitoidal  limestone  or  "Chimney  rock"  which  is 
from  90  to  110  feet  thick  in  the  Alabama  and  Tombigbee 
River  section.  Eastward  into  Florida  and  Georgia  this  bed 
holds  its  principal  characteristics  and  reaches  a  thickness  of 
possibly  175  feet  in  southeastern  Alabama  and  Florida.  The 
fossils  present  are  those  in  the  Red  Bluff  and  abundant 
Orbitoides  mantelli.  Many  other  genera  are  liksewise  pres- 
ent. It  is  well  to  note  that  the  fossil  Venericardia  plarUcosta 
so  very  typical  and  abundant  in  the  Wilcox  and  lower  Clai- 
borne formations  is  comparatively  rare  in  and  above  the 
Lisbon  formation  though  existing  up  into  the  Vicksburg. 

SALT  MOUNTAIN  LIMESTONE. 

The  Salt  Mountain  or  Coral  Limestone,  named  by  Dr. 
E.  A.  Smith  for  the  locality  at  which  it  is  well  exposed,  Salt 
Mountain  in  Clarke  County,  consists  of  beds  of  hard  and 
soft  limestone  with  very  abundant  corals.  This  limestone 
has  only  been  found  in  this  immediate  locality  and  there- 
after seems  to  be  of  very  local  origin  and  will  not  enter  into 
the  vertical  sections  in  Alabama  except  as  a  local  unit.  Dr. 
Smith  estimated  the  thickness  at  150  feet  with  which  he 
probably  included  15  feet  of  Vicksburg  Glendon.  Hopkins 
has  later  estimated  the  thickness  to  be  80  to  90  feet. 


GRAND  GULF  GROUP. 

CATAHOULA    SANDSTONE. 

The  landward  limit  of  the  Grand  Gulf  formations,  of 
which  the  Catahoula  sandstone  is  the  lower  member,  is  a 
practically  straight  line  extending  northwestward  from 
Florida  to  the  northwest  corner  of  Washington  County. 
The  Catahoula  consists  of  sandstones,  quartzite,  sands  and 
clays  with  the  arenaceous  sediments  representing  the  much 
larger  proportion  of  the  entire  thickness  of  200  feet  in  Ala- 

JOp.  cit. 
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bama  as  estimated  by  Matson.*  The  formation  is  largely 
covered  by  sands  and  sandy  clays  of  more  recent  age  so 
that  exposures  are  rather  rare  and  the  formation  does  not 
extensively  determine  the  character  of  the  soils  over  the 
area  in  which  it  comes  to  the  surface.  Practically  all  the 
exposures  are  confined  to  the  banks  of  streams.  Outcrops 
are  present  near  Healing  Springs  in  Washington  County 
and  near  Brewton  in  Escambia  County.  The  dip  of  the 
Catahoula  has  not  been  definitely  determined  but  it  is  prob- 
ably near  20  feet  per  mile.  The  beds  are  of  non-marine 
origin  in  western  Alabama,  becoming  of  marine  origin  to 
the  eastward  and  probably  merging  in  Florida  into  the  Chat- 
tahoochee limestone. 

HATTIESBURG  CLAY. 

The  upper  portion  of  the  Grand  Gulf,  recognized  as  being 
equivalent  to  the  Hattiesburg  clay  of  Mississippi  and  so 
named  in  Alabama,  consists  of  sands,  clays,  lignitiferous 
sands  and  clays  and  lignites.  As  is  the  case  with  the  under- 
lying Catahoula  sandstone  the  surface  terrane  of  the  Hat- 
tiesburg clay  is  so  covered  with  sands  of  the  Lafayette  and 
later  formations  that  it  has  little  or  no  effect  on  the  soils  of 
its  area  of  outcrop.  The  exposures  are  very  few  and  then 
only  in  the  banks  of  streams  crossing  the  formation.  The 
best  exposures  to  be  seen  in  Alabama  are  in  the  vicinity  of 
Roberts  in  Escambia  County.  In  Western  Alabama  the  for- 
mation is  probably  non-marine  but  near  Roberts  L.  C.  John- 
sonf  found  marine  fossils.  Eastward  into  Florida  and 
Georgia  the  Hattiesburg  merges  into  the  Alum  Bluff  clays. 
Matson  has  estimated  the  maximum  thickness  of  the  for- 
mation in  Alabama  to  be  about  300  feet.  The  normal  dip  is 
near  20  feet  per  mile  to  the  southward. 


MIOCENE. 

PASCAGOULA  FORMATION. 

From  the  nature  of  the  materials  along  the  contact  of  the 
Pascagoula  and  the  Hattiesburg  and  the  apparent  varying 
thicknesses  it  is  evident  that  an  unconformity  exists  be- 
tween the  Oligocene  below  and  the  Miocene  above.     The 

^■■^^ 

♦Op.  cit. 
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extent  of  this  unconformity  has  not  been  determined  though 
it  has  been  recognized  by  several  geologists.  The  Pasca- 
goula  formation  consists  in  the  main  of  blue  clays  and  sands 
containing  fossils,  primarily  of  microscopic  size,  which  indi- 
cate a  marine  origin.  The  extent  and  thickness  of  the  Pas- 
cagoula  has  not  been  definitely  determined  though  Matson* 
has  estimated  a  thickness  of  250  feet  and  Dr.  Smith**  de- 
termined Miocene  fossils  at  a  depth  of  735  feet  in  a  well  at 
Mobile,  which  would  indicate  a  greater  thickness.  From 
the  information  gained  by  the  plotting  of  well  logs  in  the 
Mobile  vicinity  but  without  the  advantage  of  microscopic 
examination  of  the  cuttings,  the  Pascagoula  appears  to  have 
a  thickness  of  at  least  400 (?)  feet  with  a  dip  seaward  of 
upward  of  20  feet  per  mile.  As  is  the  case  with  most  of  the 
formations  which  come  to  the  surface  in  the  southern  part 
of  the  State,  practically  the  entire  formation  is  obliterated 
by  sands  and  sandy  clays  of  the  Lafayette  and  later  forma- 
tions. L.  C.  Johnsonf  first  described  and  named  the  Pasca- 
goulsL  formation  in  Mississippi  in  1890.  Few,  if  any,  ex- 
posures in  Alabama  are  definitely  referable  to  the  Pasca- 
goula on  the  basis  of  their  fossil  content,  though,  from  their 
geographic  position,  exposures  along  Chickasabogue  and 
Cedar  Creeks  belong  in  this  formation. 


PLIOCENE-PLEISTOCENE. 

LAFAYETTE  FORMATION. 

Along  the  Atlantic  and  Gulf  Coastal  Plain  there  is  a 
system  of  sands,  clays  and  gravels  that  were  originally 
called  "Orange  Sand''  by  Safford,  of  the  early  Tennessee 
Geological  Survey,  and  Hilgard,  of  Mississippi.  They  in- 
cluded in  their  "Orange  Sand  *  sands  and  clays  that  ranged 
in  age  from  probably  pre-Pliocene  to  Pleistocene.  Later 
McGee  used  the  term  "LaFayette  Formation"  to  replace  the 
earlier  name  and  at  the  same  time  restricting  it  to  apply  to 
deposits  of  Pliocene  and  probably  early  Pleistocene  age. 
Smith  and  Johnson  have  used  the  name  in  Alabama  to  apply 
to  Pliocene  and  possibly  early  Pleistocene  deposits.    Matson 

*0p.  cit. 

**0p.  cit.,  p.  93. 
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and  BerryJ  have  made  a  later  study  in  which  they  have 
further  subdivided  the  Lafayette  and  abandoning  that  name 
for  their  new  name,  "Citronelle  Formation."  In  this  report 
the  original  name  "Lafayette"  is  retained  since  the  charac- 
ter and  position  of  the  deposits  of  Pliocene  age  and  possibly 
early  Pleistocene  are  of  sufficient  uniformity  and  similarity 
to  warrant  incorporation  under  one  title. 

Following  the  deposition  of  the  Miocene  strata  the  sea 
receded  to  possibly  near  its  present  margin  during  which 
time  the  most  of  the  present  land  area  was  above  water  and 
being  subjected  to  a  more  or  less  rapid  denudation  .  The  sea 
then  transgressed  landward  for  probably  seventy-five  to 
one  hundred  miles  north  of  the  present  shore  line,  during 
which  short  time  the  sands  and  clays  of  the  near  shore 
Lafayette  were  deposited  (the  Citronelle  of  Matson  and 
Berry).  Near  the  close  of  the  Pliocene,  which  was  very 
short  as  far  as  the  present  surface  formations  indicate  there 
must  have  been  a  very  rapid  transgression  of  the  sea  to  a 
line  probably  200  to  250  miles  north  of  the  present  shore 
line,  covering  a  topography  very  similar  to  the  present  but 
with  less  marked  relief.  When  the  sea  had  transgressed  to 
its  landward  linciit  it  was  caused  to  regress  rapidly  by  the 
elevation  of  the  land  area  of  northern  Alabama.  This  land 
elevation  resulted  in  swift  streams  bringing  down  abundant 
heavy  sediments  of  sand  and  gravel  depositing  them  as  ter- 
races and  deltas  and  in  some  cases  probably  great  alluvial 
fans.  At  the  end  of  this  rapid  regression  the  shore  Kne 
probably  reached  its  .present  position.  Throughout  the 
Coastal  Plain  the  landward  Lafayette  covers  indiscrimi- 
nately all  of  the  Cretaceous  and  later  deposits  and  even  over- 
lapping onto  the  Paleozoics  and  Crystalline  rocks.  The  ap- 
pearance is  that  the  upstate  Lafayette  occupies  a  fourth 
and  highest  terrace.  The  sands,  sandy  clays  and  gravels  of 
the  inland  portion  reach  a  thickness  of  25  to  30  feet  and  is 
the  common  gravel  bed  material  of  middle  Alabama. 
Further  southward  the  sheet  deposit  of  Lafayette  probably 
attains  a  thickness  of  200  feet  being  the  high  terrace  mate- 
rials along  the  coast.  (The  above  expressed  theory  of  the 
origin  of  the  Lafayette  does  not  coincide  with  the  views  of 
Dr.  Smith,  nor  is  the  writer  entirely  satisfied  with  the  ex- 
planation.) 

JMatson,  G.  C.  and  Berry,  E.  W.     "The  Pliocene  Citronelle  For- 
mation."    U.  S.  G.  S.     Prof.  Paper  98-L. 
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PLEISTOCENE. 

UNIVERSITY  TERRACE. 

After  the  Lafayette  was  deposited  and  the  shore  line  had 
been  disturbed  by  comparatively,  slight  oscillations,  the  in- 
land streams  had  been  widening  their  valleys  and  forming 
more  or  less  extensive  flood  plains.  Upon  elevation  of  the 
land  area  the  streams  began  to  rapidly  deepen  their  chan- 
nels, leaving  the  former  flood  plain  as  the  present  Univer- 
sity terrace,  so  named  in  this  report,  after  a  conference  with 
Dr.  E.  A.  Smith,  fqr  the  typical  broad  terrace  upon  which 
the  University  of  Alabama  is  located.  Montgomery,  Selma, 
Eufaula  and  Claiborne  are  likewise  on  the  University  or 
third  terrace  while  it  is  well  defined  along  the  Gulf  through 
middle  Mobile  and  Baldwin  Counties. 

NORTHPORT  TERRACE. 

After  the  streams  had  cut  down  for  probably  80  to  100 
feet  they  again  began  to  widen  rather  than  to  deepen  their 
valleys,  forming  wide  flood  plains.  Another  elevation  of  the 
land  caused  the  streams  to  further  deepen  their  channels 
leaving  the  flood  plain  as  the  second  or  Northport  terrace, 
named  in  this  report  for  the  typical  terrace  on  which  North- 
port,  Tuscaloosa  County,  is  located.  The  terrace  is  further 
defined  as  being  between  the  University  Terrace  and  the 
present  flood  plains.  The  University  Terrace  is  from  100 
to  160  feet  above  the  present  drainage  levels  while  the 
Northport  is  about  50  to  75  feet  above.  The  University 
Terrace  is  made  up  of  sands  and  silts  with  considerable 
gravel  near  the  crystalline  and  Paleozoic  areas.  The  red 
gravels  are  easily  mistaken  for  Lafayette  and  in  fact  are 
probably  in  many  deposits  reworked  Lafayette  gravel.  The 
Northport  Terrace  is  composed  largely  of  yellowish  silts  and 
clays  with  more  or  less  sand  in  places. 

RECENT. 

The  First  Bottom  or  present  river  flood  plain  deposits 
consist  of  silts,  sands  and  gravel  dependent  in  variety  pri- 
marily upon  the  nature  of  the  formation  composing  the 
drainage  areas  of  the  individual  streams.  The  Chattahoo- 
chee River  above  Columbus,  Georgia,  runs  entirely  through 
the  Piedmont  area  of  old  crystalline  and  later  igneous  rocks 
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and  in  consequence  transports  sands  and  pebbles  of  various 
varieties  and  silts  and  clays  that  are  principally  derivative 
of  decomposed  feldspars  and  other  igneous  minerals  to- 
gether with  clays  from  the  rather  complex  schists  and  other 
metmorphosed  sediments  of  the  Piedmont  or  crystalline  area. 
The  sands  and  pebbles  are  less  worn  and  rounded  than 
those  of  streams  draining  areas  of  sedimentary  rocks  be- 
cause of  the  shoii;er  distance  of  transportation. 

These  materials  occur  in  the  flood  plain  to  thicknesses 
of  as  much  as  fifty  feet  in  some  instances  with  the  sands 
and  gravels  predominating  in  the  lower  portion  and  the 
clays  in  the  upper  part.  The  clays  are  normally  of  a  red- 
dish color  because  of  the  rather  high  iron  content  and  the 
small  amount  of  humus  transported  with  the  clay. 

The  Alabama  River  drains  a  considerable  area  of  Pale- 
ozoic formations  in  northwest  Georgia  and  northeast  Ala- 
bama  and  a  lesser  territory  in  the  Piedmont  section.  Pale- 
ozoic beds  are  mostly  limestone  and  shales  with  some  sand- 
stones while  the  crystalline  rocks  are  granites,  quartzites, 
schists,  and  so  on.  The  Paleozoics  furnish  a  relatively  finer 
and  more  plastic  clay  with  a  lower  iron  content  and  a  more 
rounded  sand  and  pebble  because  of  the  greater  distance 
of  transportation,  it  having  been  deposited  in  the  old  Pale- 
ozoic seas  and  now  undergoing  further  transportation. 
These  materials  when  redeposited  along  the  stream  flood 
plain  and  along  and  in  the  Gulf  of  Mexico  form  beds  of 
rather  plastic  clays  and  rounded  sands  with  an  admixture 
of  the  less  plastic  red  clays  and  sharper  sands  from  the 
Piedmont. 

The  Warrior  and  Tombigbee  Rivers  drain  areas  of  the 
Paleozoic  rocks  as  well  as  Cretaceous  and  later  formations 
and  carry  a  burden  of  less  clay  in  proportion  to  the  sand. 

All  of  these  streams  drain  large  areas  in  the  Coastal 
Plain  and  are  again  moving  materials  that  were  derived 
from  the  areas  of  the  present  upper  reaches  of  the  drainage 
channels  and  deposited  under  conditions  somewhat  analog- 
ous to  the  present. 

Along  the  Coastal  strip  the  materials  being  deposited 
are  sands  obtained  from  the  mouths  of  the  various  streams 
entering  the  Gulf  and  moved  and  redeposited  by  the  action 
of  the  waves.  The  silts  are  being  deposited  along  the  Coastal 
strip  beyond  the  limit  of  the  stream  currents. 
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These  first  bottom  deposits  occupy  comparatively  nar- 
row strips  along  the  rivers  and  the  Gulf  Coast  and  prob- 
ably attain  a  thickness  in  places  of  fifty  or  sixty  feet.  They 
are  readily  distinguished  by  their  position  along  both  the 
rivers  and  the  coast. 


STRUCTURE. 

The  Coastal  Plain  area  of  Alabama  is  in  general  aspect 
a  monocline,  being  a  comparatively  small  segment  of  that 
great  monoclinal  nose  which  is  described  about  the  south- 
western extension  of  the  Cumberland  Paleozoics,  the  Appala- 
chian Mountains  and  the  Piedmont  area,  which  we  will  call 
the  Appalachian  Peninsula.  The  normal  direction  of  the 
dip  about  the  nose  is  from  southeast  on  the  Atlantic  sea- 
board to  northwest  in  Tennessee  and  Kentucky  or  at  the 
normal  direction  to  the  short  line  about  the  peninsula.  The 
degree  of  inclination  of  the  old  Cretaceous  sea  floors  of  Pre- 
Cambrian  and  Paleozoic  rocks)  can  be  determined  only 
where  wells,  which  are  few  in  number,  have  been  drilled 
through  the  mantle  of  Coastal  Plain  materials  and  into 
the  basement  rocks  below.  In  Alabama  the  Cretaceous  sea 
floor  of  Pennsylvanian  rocks  probably  had  an  inclination  of 
slightly  more  than  30  feet  per  mile  to  the  southwest  while 
the  metamorphosed  rocks  under  the  Cretaceous  sea  had  a 
southerly  inclination  of  upward  of  40  feet  per  mile.  From 
Louisville,  Georgia,  north  to  the  Fall  Line  the  basement 
rock  surface  dips  from  50.  to  60  feet  per  mile,  S.  70°  E. 

The  dip  of  the  Cretaceous  strata  varies  from  35  to  40 
feet  per  mile  in  the  lower  part  of  the  series  to  39  feet  per 
mile  in  the  upper  portion.  On  the  eastern  side  of  the  State 
the  direction  of  dip  is  south  while  in  western  Alabama  and 
eastern  Mississippi  the  direction  is  southwest.  Southward 
toward  the  Gulf  from  the  formations  of  Cretaceous  age  the 
dip  of  the  strata  decreases  to  a  probable  minimum  rate  of 
nearly  20  feet  per  mile  along  the  coast.  Based  on  the  data 
secured  from  the  logs  of  numerous  wells  drilled  in  the  area 
south  of  the  outcrop  of  the  Selma  Chalk  the  dip  of  the 
base  of  this  formation  is  thirty-five  feet  per  mile  while 
measured  dips  in  the  Eocene  show  that  the  formation  have 
an  inclination  approximating  30  feet  per  mile.  Along  the 
coast  the  dips  cannot  be  definitely  determined. 
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There  is  present  in  the  southern  portion  of  Alabama  a 
system  of  folds  and  faults  having  an  axial  trend  of  about 
thirty  degrees  north  of  west.  This  trend  can  be  traced 
southeastward  almost  across  the  State  of  Florida  and  west- 
ward into  Mississippi,  and  is  parallel  to  the  axes  of  certain 
mountain  and  fault  systems  of  the  southwest  which  is  sug- 
gestive of  a  contemporaneous  origin  from  the  same  tectonic 
forces.  This  is  also  the  approximate  direction  of  the  axes 
of  the  Red  River  folds  of  Northern  Texas.  A  second  sys- 
tem of  folding  in  southern  Alabama,  while  not  as  yet  defin- 
itely determined,  seems  to  have  an  axial  direction  only 
slightly  west  of  north.  It  is  possible  that  this  system  is 
more  closely  related  to  the  major  series  of  folds  than  the 
apparent  trend  would  indicate.  All  of  these  movements  are 
post-Eocene  and  probably  comparatively  recent.  A  very 
recent  movement  has  caused  the  drowning  of  the  mouth  of 
the  Mobile  River  and  the  consequent  result  of  a  rather  shal- 
low syncline.  The  several  known  folds  of  southern  Alabama 
will  be  described  very  briefly  on  the  next  succeeding  pages. 

Geneva  Structure. — The  normal  surface  terrane  of  the 
Claiborne  formation  in  southeast  Alabama  crosses  the  south- 
ern portion  of  Coffee  County  where  it  dips  to  the  southward 
below  the  surface  at  the  rate  of  about  25  feet  per  niile;;, 
being  covered  along  the  southern  border  of  the  county  ,by 
the  Jackson  and  Vicksburg  formations.  The  Claiborne  is 
again  exposed  in  the  creeks  and  rivers  in  the  immediate  yi,- 
cinity  of  the  town  of  Geneva.  The  Claiborne  passes  bejow 
the  surface  in  Coffee  County  on  Choctawhatchee  River. 
With  the  usual  rate  of  dip  of  25  feet  per  mile  th^e  normal 
position  of  the  Claiborne  would  be  259  feet  below  the  sur- 
face at  this  latter  point  which  is  indicative  of  a  fold. or 
uplift  of  the  strata.  No  contact  of  different  beds  or  bedding 
planes,  can  be  observed  along  the  streams  where  the  Clai- 
borne is  exposed  from  which  dips  can  be  read  to  delineate 
the  structures.  Also  there  is  no  bed  in  the  Claiborne  on  this 
uplift  that  can  be  safely  used  as  a  key  horizon  and  traced 
throughout  the  various  exposures.  Outcrops  of  beds  refer- 
able to  the  Claiborne  occur  in  all  of  the  streams  close  to 
Geneva  and  though  their  exact  horizon  in  the  ClaiborEe  can- 
not be  determined  they  are  evidently  of  the  upper  portion 
since  the  overlying  Jackson  and  Vicksburg  formatiors  close- 
ly encircle  the  area  in  which  the  Claiborne  is  exposed. 
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In  the  banks  of  Double  Bridges  Creek  one  mile  north  of 
Geneva,  where  the  Bellwood  road  crosses,  there  are  good 
exposures  of  calcareous  sands  containing  large  silicified 
shells  of  Ostrea  seUaeformis.  Overlying  this  is  white  sand 
of  terrace  origin.  On  the  Dothan  road  where  it  crosses 
Choctawhatchee  River  the  same  beds  are  exposed.  In  the 
road  cut  a  short  distance  northeast  of  the  river  and  50  feet 
above  there  are  large  boulders  of  silicified  limestone  contain- 
ing Orbitoides,  Pecten,  etc.,  that  is  probably  referable  to  the 
Vicksburg  though  occupying  the  stratigraphic  position  of 
the  Jackson.  This .  position  of  the  boulders  may  have  re- 
sulted from  the  softer  Jackson  having  been  eroded  away, 
letting  the  boulders  of  more  resistant  flint  rock  work  down 
into  its  horizon.  On  the  road  to  the  east  of  and  parallel  to 
Choctawhatchee  River,  six  to  ten  miles  southeast  of  Geneva, 
there  are  exposures  of  blue  argillaceous  sands  underlain  by 
fossiliferous  calcareous  sands  and  argillaceous  limestones 
that  are  referable  to  the  Jackson.  In  the  country  east  of 
this  road  are  frequent  large  boulders  of  fossiliferous  silici- 
fied Vicksburg  limestone.  At  Hall's  Mill  on  Beaver  Dam 
Creek,  some  four  or  five  miles  northwest  of  Geneva,  there 
is  an  exposure  of  fossiliferous  sandy  limestone  that  is  ap- 
parently about  *^'  ,y  of  the  Claiborne  or  the  base  of  the 
Jackson.  ^  ...iiKs  of  the  Pea  River  near  its  confluence 
with  the  c^noctawhatchee  expose  some  ten  feet  of  sandy 
limestone  devoid  of  fossils  which  from  its  stratigraphic 
position  and  lithologic  character  is  referable  to  the  Clai- 
borne. 

The  area  around  Geneva  in  which  the  Claiborne  comes 
to  the  surface,  is  some  six  miles  in  length  north  and  south 
and  slightly  less  east  and  west.  The  elevation  of  the  top 
of  the  Claiborne  above  its  normal  position  is  somewhat  more 
than  250  feet. 

Lower  Peachtree  Anticline^  Figures  25  and  26,  so  named 
by  Smith  from  the  village  of  Lower  Peachtree  on  the  Ala- 
bama River  in  southwestern  Wilcox  County,  which  is  situ- 
ated approximately  on  the  crest  of  the  fold,  may  be  best  de- 
termined in  cross-section  along  the  Alabama  River  from 
Yellow  Bluff  to  a  point  one  mile  below  Bell's  Landing.  At 
the  edge  of  the  water  at  Yellow  Bluff  during  low  water 
stages  of  the  Alabama  River,  there  is  exposed  a  marl  bed  of 
the  upper  portion  of  the  Tuscahoma  formation  that  is  char- 
acterized by  very  large  Voluta  newcombiana  and  VeneHcar- 
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the  width  of  the  outcrop  of  the  Tuscahoma  formation  in 
northern  Clarke  and  southern  Marengo  Counties  considered 
along  with  the  thickness  of  the  formation  and  the  normal 
dip,  the  possibility  of  the  structure  extending  for  some  dis- 
tance northwestward  presents  itself.  The  width  of  the 
outcrop  in  this  area  is  about  fifteen  miles,  while  the  normal 
dip  is  not  less  than  30  feet  per  mile  and  the  thickness  of  the 
formation  probably  little  over  200  feet.    Therefore,  it  seems 
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dia  planicosta.  This  same  bed  is  exposed  at  Lower  Peach- 
tree  Bluff  four  miles  south  of  Yellow  Bluff  at  an  elevation 
of  about  ICO  feet  above  the  river  level.  Continuing  down- 
stream in  a  southeasterly  direction  the  same  fossil  horizon 
is  again  seen  at  Bell's  Landing,  eight  miles  below  Lower 
Peachtree,  at  an  elevation  of  forty  feet  above  the  water.  At 
this  point  the  river  bends  to  the  southwest,  crossing  the  west 
side  of  the  anticline.  About  a  mile  further  downstream  to 
the  southwest  the  marl  bed  passes  below  the  surface  of 
the  water.  From  Lower  Peachtree  upstream  to  Yellow 
Bluff  there  are  practically  continuous  exposures  that  allow 
the  reading  of  dips  which  average  between  thirty  and  forty 
feet  per  mile.  At  Yellow  Bluff  the  marl  beds  at  a  rate  of 
fifty  feet  per  mile  from  the  lower  to  the  upper  end  of  the 
bluff.  One  mile  upstream,  east,  a  low  bluff  exposes  the 
lower  beds  of  the  Bashi  formation  which  are  70  feet  above 
the  Lower  Peachtree  marl  bed  of  the  Tuscahoma.  This  ex- 
posure is  against  the  fault  plane  of  the  Bethel  fault  which 
will  be  mentioned  later.  Thus  the  position  of  the  marl  bed 
in  Lower  Peachtree  Bluff  is  170  feet  higher  than  the  same 
marl  bed  on  the  south  side  of  the  Bethel  Fault,  four  and 
one-half  miles  northeast.  Overlying  the  Tuscahoma  f ornia- 
tion  at  Yellow  Bluff  the  Bashi  formation  is  exposed  in  com- 
plete section,  above  which  the  lower  100  feet  of  the  Hatche- 
tigbee  beds  may  be  seen.  See  description  of  the  Yellow 
Bluff  section.  The  next  exposures  of  Bashi  and  Hatche- 
tigbee  strata  are  at  Davis'  Ferry,  six  miles  downstream  from 
Bell's  Landing. 

No  attempt  has  been  made  to  trace  the  Lower  Peachtree 
Anticline  east  of  the  Alabama  River  but  it  probably  does 
not  extend  further  than  the  middle  of  Range  7  west,  where 
a  slight  syncline  is  present,  apparently  lying  between  the 
above  anticline  and  the  Beatrice  fold.  Westward  of  the 
Alabama  River  no  definite  evidence  of  the  continuation  of 
the  Lower  Peachtree  Anticline  has  been  recorded,  but  from 
the  width  of  the  outcrop  of  the  Tuscahoma  formation  in 
northern  Clarke  and  southern  Marengo  Counties  considered 
along  with  the  thickness  of  the  formation  and  the  normal 
dip,  the  possibility  of  the  structure  extending  for  some  dis- 
tance northwestward  presents  itself.  The  width  of  the 
outcrop  in  this  area  is  about  fifteen  miles,  while  the  normal 
dip  is  not  less  than  30  feet  per  mile  and  the  thickness  of  the 
formation  probably  little  over  200  feet.     Therefore,  it  seems 


178  PETROLEUM  POSSIBILITIES  OF  ALABAMA 

that  there  has  been  at  least  a  flattening  if  not  an  actual 
folding  of  the  strata.  There  is  also  the  possibility  of  a 
structural  terrace  or  fold  not  connected  with  the  Lower 
Peachtree  Anticline. 

The  Bethel  Fault  (see  Figures  25  and  26),  so  named  by- 
Smith  from  its  occurrence  near  Bethel,  in  western  Wilcox 
County,  has  a  direction  parallel  to  the  axis  of  the  Lower 
Peachtree  Anticline,  about  N.  30°  W.,  and  limits  the  struc- 
ture on  the  northeast  side.  There  seems  to  be  a  very  close 
relationship  between  the  formation  of  the  two  structural 
features,  they  probably  having  been  formed  contemporane- 
ously by  the  same  tectonic  force  which  acted  in  a  direction 
normal  to  their  axes.  The  fault  plane  is  exposed  in  a  low 
bluff  on  the  Alabama  River,  one  mile  upstream  and  east  of 
the  upper  end  of  Yellow  Bluff,  where  it  is  seen  to  dip  at  an 
angle  of  near  fifty-five  degrees,  to  the  northeast.  An  unusual 
feature  of  the  fault  is  that  on  the  upthrow  side,  northeast, 
the  strata  dip  away  from  the  fault  plane  while  on  the  down- 
throw side,  southwest,  the  beds  dip  toward  the  fault.  This 
is  just  the  opposite  to  the  structure  of  the  normal  fault, 
while  it  is  difficult  to  conceive  of  a  reverse  fault  movement 
in  strata  of  this  character  with  no  more  deformation  of  the 
beds  in  immediate  contact  with  the  fault  plane  than  is  shown 
in  the  exposure.  The  actual  plane  of  the  fault  is  clean  and 
smooth  while  the  strata  in  contact  with  it  dip  to  the  north- 
east at  the  rate  of  eight  percent  on  the  downthrow  side  and 
six  percent  on  the  upthrow  side.  This  rather  steep  dip  ob- 
tains for  only  a  short  distance  on  either  side  where  it  merges 
into  the  regular  reverse  dip  of  the  Lower  Peachtree  Anti- 
cline. Northeast  of  the  Bethel  Fault  the  northeast  dip  con- 
tinues for  three-fourths  of  a  mile  making  a  reversal  of 
seventy  feet,  which,  added  to  that  of  the  anticline,  makes  a 
total  reversal  of  240  feet. 

On  the  northeast  side  of  the  fault  the  Gryphaea  thirsae 
marl  of  the  Nan  af alia  formation  is  exposed  for  six  feet 
above  the  water,  being  overlain  by  the  kaolin-like  clay  of  the 
upper  half  of  the  Gullette  Bluff  beds.  On  the  southwest  or 
downthrow  side  beds  twenty  feet  above  the  base  of  the  Bashi 
formation  are  in  immediate  contact  with  the  marl.  Below 
this  bed  of  the  Bashi  there  are  twenty  feet  of  this  forma- 
tion, 150  to  160  feet  of  Tuscahoma  strata  and  about  10) 
feet  of  Gullette  Bluff  beds  above  the  marl.  Therefore,  the 
bed  in  contact  with  the  Gryphaea  marl  on  the  opposite  side 
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of  the  fault  plane  is  about  270  feet  stratigraphically  above 
the  marl,  which  shows  a  vertical  displacement  of  that  dis- 
tance. Dr.  Smith  traced  the  fault  from  west  of  Bethel, 
where  he  found  the  displacement  to  be  about  150  feet,  to 
Section  24,  Township  11  N.,  Range  6  E.,  east  of  the  river, 
where  he  determined  the  throw  to  be  near  300  feet.  East  of 
this  locality  the  fault  lessens  rapidly  in  intensity  and  appar- 
ently ceases  near  Nellie.  This  eastern  limit  of  the  fault 
seems  to  conform  with  the  eastern  limit  of  the  anticline,  and 
it  is  probable  that  the  fault  extends  as  far  to  the  westward 
as  the  fold. 

The  Lower  Peachtree  Anticline,  as  known  at  the  present 
time  has  an  axial  direction  of  N.  30°  E.,  extending  from 
near  Tinela,  Monroe  County,  through  the  village  of  Lower 
Peachtree  and  on  northwestward  for  at  least  ten  miles.  The 
width  of  the  fold  is  nearly  8  miles  while  the  maximum  re- 
versal is  between  170  and  200  feet  without  considering  the 
northeast  dip  on  the  upthrow  side  of  the  fault  which  adds 
70  feet  in  a  distance  of  less  than  one  mile.  The  length  of 
the  Bethel  Fault  is  probably  the  same  as  that  of  the  fold, 
about  fifteen  miles,  with  a  maximum  throw  of  probably 
as  niuch  as  300  feet.  There  are  dips  on  either  side  of  the 
fault  which  are  the  reverse  of  the  normal  dip  of  the  Ala- 
bama Coastal  Plain.  If  the  folding  movement  conforms  to 
the  fault  displacement  the  highest  point  of  the  anticline  is 
probably  two  or  three  miles  southeast  from  Lower  Peach- 
tree,  along  the  axis  of  the  structure.  However,  in  order  to 
closely  determine  the  area  of  the  structure  having  the  best 
possibility  of  yielding  petroleum,  a  much  closer  study  is 
necessary  than  those  from  which  the  writer  has  data.  An- 
other area  worthy  of  very  close  study  and  consideration  is 
the  reverse  dip  on  the  northeast  side  of  the  fault.  This  fault 
plane  at  depth  possibly  offers  a  good  channel  for  migration 
of  petroleum  from  the  deeper  beds  while  it  should  be  pre- 
vented from  moving  further  upward  than  the  base  of  the 
Selma  Chalk,  which,  because  of  the  nature  of  the  material, 
should  act  as  a  sealing  medium  throughout  its  1,000  feet 
thickness  along  the  fault  plane. 

The  Beaver  Creek  Anticline  named  for  the  creek  of  that 
name,  which  is  just  north  of  the  fold,  was  observed  at  two 
points  in  the  central  part  of  Marengo  County.  At  Nolan's 
Store  in  Section  23,  Township  14  N.,  Range  1  E.,  beds  of  the 
Coal  Bluff  phase  of  the  Nanaf alia  formation  are  exposed  in 
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the  road  cuts  for  a  distance  of  somewhat  more  than  one- 
fourth  mile.  Northward  from  this  belt  of  Coal  Bluff  beds 
the  GuUette  Bluff  strata  compose  the  surface  over  a  strip  of 
country  about  two  miles  wide.  In  the  south  scarp  of  the 
branch  below  Nolan's  Store  Gullette  Bluff  beds  are  again 
exposed.  Thus  we  find  a  narrow  strip  of  Coal  Bluff  beds 
as  an  inlier  in  the  higher  strata  of  the  Nanafalia  formation. 
This  is  not  entirely  due  to  the  presence  of  a  fold  for  the 
stream  mentioned  above  has  cut  through  the  upper  beds  and 
into  the  lower  but  this  does  not  entirely  account  for  the  oc- 
currence. Where  the  contact  of  the  Coal  Bluff  and  the 
Gullette  Bluff  beds  was  seen  in  the  road  northeast  of  the 
store,  the  bedding  planes  have  a  dip  of  two  to  three  percent 
to  the  northeast  and  north  of  this  the  hard  ledges  of  the 
upper  part  of  the  Nanafalia  beds  seem  to  be  near  horizontal 
for  a  distance  of  a  half  mila.  In  the  road  cut  in  front  of 
Nolan's  Store  the  Coal  Bluff  beds  dip  at  the  rate  of  five  per- 
cent to  the  northeast.  Across  the  creek  to  the  south  the 
strata  have  resumed  their  normal  direction  of  dip  but  at  a 
rate  considerably  greater  than  normal. 

In  Section  36,  Township  14  N.,  Range  1  E.,  on  the  Lin- 
den-Sweetwater  road,  the  contact  of  the  Coal  Bluff  and  Gul- 
lette Bluff  beds  has  a  northeast  dip  of  three  percent  while 
one-fourth  mile  northeast  of  this  point  the  lignite  bed  near 
the  base  of  the  Coal  Bluff  dips  four  feet  in  five  hundred  in 
the  same  direction.  One-half  mile  north  of  this  point  the 
normal  southwest  dip  was  observed  in  the  same  lignite  bed. 
On  a  steep  hill  on  the  road  in  the  south  part  of  the  section 
the  upper  beds  of  the  Nanafalia  have  a  dip  of  probably  two 
percent  to  the  northeast.  Immediately  south  of  this  point 
no  exposures  were  seen  but  it  is  assumed  from  the  outcrops 
further  southward  that  the  normal  dip  obtains.  No  other 
investigations  were  undertaken  in  this  area  so  it  is  impos- 
sible at  this  time  to  do  more  than  mention  the  two  points  at 
which  cross-sections  of  an  anticline  were  made  and  the  pos- 
sible connection  between  the  two.  The  cross-section  made 
at  Nolan's  Store  is  about  twenty  degree  north  of  west  from 
the  section  northeast  of  Sweetwater,  which,  though  not  the 
usual  direction  of  the  axes  of  the  structures  of  southern 
Alabama  it  is  sufficiently  near  to  assume  that  the  two  cross- 
sections  are  on  the  same  fold.  The  northwestern  end  is 
hardly  as  much  as  a  mile  wide  while  the  reverse  dip  where 
seen  northeast  of  Sweetwater  is  at  least  a  mile  in  length. 
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We  assume  then  that  there  is  in  that  portion  of  Marengo 
County  immediately  south  of  Beaver  Creek  a  small  anticline 
having  an  axis  trending  N.  70°  W.  To  the  southeast  from 
Nolan's  Store  the  fold  increases  in  size  at  least  to  the  Linden- 
Sweetwater  road,  two  to  three  miles  north  of  Sweetwater. 
There  remains  the  possibility  that  southeast  of  this  last 
mentioned  locality  the  structure  becomes  more  extensive 
than  yet  seen. 

Hatchetigbee  Anticline  (Figures  25  and  26). — The  great 
fold  in  the  Tertiary  strata  in  southwestern  Alabama  was 
first  studied  and  mapped  by  Smith  and  Langdon*  and  named 
"Hatchetigbee  Anticline"  for  the  formation  of  that  name 
that  has  been  exposed  along  the  axis  of  the  structure  by  the 
erosion  of  the  younger  formations  which  overly  the  Hatche- 
tigbee formation.  Later  Hopkinsf  described  and  mapped 
the  area  of  the  structure  and  discussed  the  possibility  of  the 
occurrence  of  petroleum.  In  this  report  the  description  is 
largely  a  summary  of  the  work  of  Smith  and  Langdon. 

The  Hatchetigbee  Anticline  extends  from  near  the  cen- 
tral part  of  Clarke  County  through  the  northern  part  of 
Washington  and  into  Choctaw  County  to  near  the  Missis- 
sippi line,  having  an  axial  direction  of  N.  55°  to  60°  W. 
The  length  of  the  structure  as  marked  by  the  exposure  by 
erosion  of  older  formations  than  those  that  would  normally 
cover  the  area  is  about  35  miles,  while  the  maximum  extent 
of  the  area  affected  is  considerably  more,  probably  53  to  60 
miles.  The  width  of  the  fold  from  the  trough  of  the  sync- 
line  on  the  northeast  to  the  point  of  equal  stratigraphic  ele- 
vation to  the  southwest  is  from  15  to  18  miles. 

As  mentioned  above,  the  Hatchetigbee  formation  is  ex- 
posed along  the  crest  of  the  fold  as  an  inlier  for  a  distance 
of  20  miles  while  other  formations  lying  stratigraphically 
above  the  Hatchetigbee  likewise  outcrop  as  inliers  and  encir- 
cle the  highest  part  of  the  fold  in  the  following  order :  Tal- 
lahatta,  Lisbon,  Gosport  and  Jackson  formations.  The 
Vicksburg  is  the  normal  formation  of  the  area  and  it  is 
within  that  terrane  that  the  structure  was  formed.  About 
fifteen  miles  northeast  of  the  Hatchetigbee  inlier  that  for- 
mations reaches  the  surface  in  its  proper  position  as  a  mem- 

*  Smith,  Eugene  A.,  and  Langdon,  D.  W.  Geology  of  the  Coastal 
Plain  of  Alabama,  Alabama  Greological  Survey,  1894. 

fHopkins,  Oliver  B.  Oil  and  Gas  Possibilities  of  the  Hatchetig- 
bee Anticline  Alabama,  U.  S.  G.  S.,  Bull.  661-H,  1917. 
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ber  of  the  series  of  formations  which  compose  the  Coastal 
Plain  monocline.  Considering  a  dip  of  thirty  feet  per  mile 
to  the  southwest  as  normal  for  this  part  of  the  monocline 
the  Hatchetigbee  beds  exposed  along  the  axis  of  the  fold  are 
at  least  450  feet  above  the  monoclinal  position.  According 
to  Hopkins  the  axis  of  the  structure  is  higher  near  Salitpa 
and  Bladon  Springs  than  the  general  level,  while  there  is  a 
saddle  from  Section  22  to  Section  8,  Township  8  N.,  Range 
1  W.  The  southeastern  end  of  the  structure  ends  suddenly 
against  the  Jackson  fault  while  the  folding  was  probably 
effective  northwestward  into  Mississippi.  If  the  thickness 
of  the  formations  below  the  surface  of  the  folded  area  was 
the  same  as  along  their  outcrops  to  the  north,  the  top  of 
the  Selma  Chalk  would  be  encountered  at  from  1,200  to  1,250 
feet  below  the  surface,  but  from  the  log  of  the  Mitchell  No. 
1,  drilled  in  Section  26,  Township  8  N.,  Range  1  W.,  the 
chalk  was  found  at  1,7C0  feet  below  the  surface.  This  shows 
a  greater  thickness  by  400  feet  than  the  sum  of  the  thick- 
nesses of  the  formation  penetrated  along  their  outcrops. 
The  Selma  Chalk  shows  a  thickness  of  950  feet,  which  is 
about  the  same  as  the  thickness  given  by  well  logs  and  the 
surface  outcrop  up  the  dip  from  the  well.  In  the  Bollinger 
No.  1,  Section  13,  Township  9  N.,  Range  3  W.,  the  chalk  was 
entered  at  1,980  feet.  In  the  CuUom  Springs  well  near 
Bladon  Springs  the  Selma  was  encountered  at  1,220  feet, 
according  to  Langdon,*  who  was  on  the  ground  at  that  time. 
This  is  about  the  calculated  depth  for  the  chalk.  If  the  logs 
are  correct  the  CuUom  Springs  well  is  on  the  calculated 
structural  high  while  the  other  two  wells  cited  are  on  low 
parts  of  the  folds  that,  according  to  the  surface  data,  should 
^e  as  high  as  at  Bladon  Springs. 

The  area  of  the  Jackson  Fault  was  first  worked  over  by 
Smith,  who  explained  the  abnormal  position  of  the  forma- 
tions exposed  due  to  a  north  and  south  fault  or  a  steeply 
folded  anticline.  Later  Hobson  studied  the  area  for  the 
State  Survey  and  considered  that  an  anticline  with  a  north 
and  south  axis  was  present.  Hopkins|  has  made  a  more 
recent  investigation  and  is  of  the  opinion  that  a  fault  hav- 
ing a  throw  of  300  feet  near  its  northern  and  at  least  450 
feet  near  its  southern  extremity  extends  from  Section  12, 
Township  7  N.,  Range  1  E.,  southeast  to  a  point  two  miles 

♦Op.  cit. 

tOp.  cit. 
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east  of  Jackson  Station,  where  it  bends  southward  to  the 
Central  Salt  Works  and  thence  southwest  to  and  possibly 
across  the  Tombigbee  River  at  the  Lower  Salt  Works.  No 
actual  fault  plane  has  been  seen  by  any  of  the  investigators 
but  the  relative  positions  of  the  several  formations  con- 
cerned in  the  surface  of  the  area  seem  to  preclude  the  pos- 
sibility of  accounting  for  the  abnormalities  by  other  than 
faulting.  Both  Smith  and  Hopkins  found  north  of  Jackson, 
Vicksburg  or  Orbitoidal  White  Limestone  on  the  southwest 
side  of  a  northwest-southeast  line  and  Jackson  limestone 
and  Claiborne  strata  at  about  the  same  elevation  on  the 
northeast  side  of  the  line.  South  of  Jackson,  beds  of  Hat- 
chetigbee  age  are  exposed  to  the  eastward  in  almost  direct 
contact  with  Vicksburg  limestone  to  the  west.  Hence  the 
down  throw  side  seems  to  be  to  the  west  and  southwest  of 
the  fault  zone.  The  strata  on  the  west  or  down  throw  side 
of  the  fault  dip  toward  the  plane  of  displacement,  according 
to  Hopkins,  while  those  on  the  east  or  upthrow  side  dip 
at  the  rate  of  two  percent  to  four  per  cent  away  from  the 
fault  or  to  the  east  and  northeast.  It  is  a  notable  fact  that 
the  dip  of  the  strata  concerned  in  the  Jackson  fault  bear 
the  same  relation  to  the  fault  plane  as  do  the  beds  on  either 
side  of  the  Bethel  Fault  in  Wilcox  County. 

The  strata  dipping  northeast  along  the  upper  limb  of 
the  fault  north  of  Jackson  are  in  almost  the  reverse  position 
to  the  normal  direction  of  dip  in  this  area  of  the  Coastal 
Plain  and  therefore  should  act  as  a  trap  for  the  retention  of 
any  petroleum  which  might  have  migrated  along  the  fault 
plane,  provided  it  did  not  escape  to  the  surface,  and  also  that 
which  might  have  migrated  normally  up  the  dip  of  the 
strata.  This  is  an  area  that  is  suggestive  of  the  possibility 
of  the  presence  of  petroleum  in  commercial  quantities,  other 
conditions  being  favorable.  The  area  as  mapped  by  Hob- 
son  is  shown  on  the  geological  map  of  the  Hatchetigbee 
Anticline  accompanying  this  report,  on  which  the  probable 
fault  is  shown  as  an  anticline. 

The  Beatrice  Anticline  (Fig.  25). — A  deformation  of 
the  Coastal  Plain  strata  from  their  normal  position  in 
northern  Monroe  County,  Ranges  7  and  9  East,  Townships 
8,  9  and  10  North,  is  tentatively  designated  as  the  Beatrice 
Anticline.  From  a  glance  at  the  geological  map  of  the  area 
it  is  readily  seen  that  the  unusual  trend  of  the  several  forma- 
tions concerned  suggests  the  possibility  of  some  structural 
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movement  having  caused  the  wide  deviation  from  the  nor- 
mal position  and  direction  of  the  outcrop  of  the  beds.  In 
attempting  to  check  this  apparent  condition  the  writer  used 
the  base  of  the  Tallahatta  Buhrstone  as  the  key  horizon. 
Beginning  on  the  Alabama  River  west  of  Franklin  a  ridge 
of  Tallahatta  Buhrstone  with  Hatchetigbee  beds  along  the 
base  extends  northeast  to  near  the  Wilcox  County  line,  a 
distance  of  ten  miles,  where  it  bends  sharply  to  the  south, 
continuing  for  eight  miles  to  the  southwest  corner  of  Town- 
ship 9  N.,  Range  8  E.  From  this  point  the  ridge  trends 
slightly  south  of  east  for  eight  miles,  where  it  bends  north- 
east to  the  north  central  part  of  Township  9  N.,  Range  10  E. 
Here  the  scarp  turns  southeast  to  Sepulga,  Conecuh  County. 
An  excellent  exposure  of  the  contact  of  the  Tallahatta  and 
Hatchetigbee  formations  may  be  seen  in  the  cut  at  the  north 
mouth  of  the  Louisville  and  Nashville  Railroad  tunnel  in 
the  northwest  corner  of  Section  13,  Township  8  N.,  Range 
8  E.,  while  the  approximate  and  actual  contact  of  the  two 
formations  can  be  traced  along  the  scarp  outlined  above. 
By  running  aneroid  barometer  levels  the  key  horizon  was 
found  to  be  about  100  feet  lower  on  Flat  Creek,  eight  miles 
slightly  north  of  west  of  the  tunnel,  than  at  the  latter  point. 
Ten  miles  northeast  of  the  tunnel  the  contact  has  an  eleva- 
tion  of  40  feet  lower  than  at  the  key  locality.  In  the  rail- 
road cut  north  of  the  tunnel  the  beds  show  a  dip  of  two  per 
cent,  S.  45°  W.  Considering  the  axis  of  an  anticline  or 
nose  to  lie  a  short  distance  west  of  the  tunnel  we  find  that 
the  strata  dip  west  and  southwest  and  east  and  southeast 
from  it.  From  the  position  of  the  Tallahatta  at  Tunnel 
Springs,  three  miles  south,  a  sharp  south  dip  obtains  south 
from  the  tunnel.  No  data  further  than  give  above  were 
secured  in  this  area  or  northward  in  Wilcox  County,  except 
in  the  Grampian  Hills  immediately  south  of  Camden.  Here 
the  Nanaf alia  beds  were  found  to  be  flat  with  a  possible  very 
slight  northward  dip  for  a  distance  of  a  mile  or  more  along 
the  Camden-Fatama  Road,  some  two  to  four  miles  south- 
east of  Camden.  At  Vredenburg  the  base  of  the  Nanafalia 
was  found  in  a  well  at  a  depth  of  200  feet.  This  should  be 
in  the  trough  to  the  west  of  the  supposed  structure  and  be- 
tween it  and  the  Lower  Peachtree  Anticline.  The  sharp 
northwest  bend  in  the  Alabama  River  at  Bridgeport  sug- 
gests the  possibility  of  structural  influence  while  the  Ripley 
marls  outcropping  along  this  northwest  reach  of  the  river 
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show  some  northwest  dips  which  seem  to  be  local  but  may 
have  some  connection  with  a  more  considerable  movement 
to  the  southeast.  Granting  the  presence  of  an  anticline  or 
monoclinal  nose  in  Wilcox  and  Monroe  Counties,  the  axis 
of  the  fold  is  most  likely  about  N.  15°  to  20°  W.  This  area 
was  very  hurriedly  covered  and  the  study  was  only  sufficient 
to  indicate  the  advisability  of  a  more  thorough  investigation 
of  its  possible  relation  to  the  accumulation  of  petroleum. 

Other  Areas  of  Possible  Folding  in  Southern  Alabama. — 
geological  map  of  southern  Alabama  shows  an  area  in  which 
the  trend  of  outcrop  of  the  formations  makes  a  wide  swing 
to  the  southward  in  southern  Butler  and  eastern  Monroe 
Counties,  similar  in  map  appearance  to  the  position  of  out- 
crop around  the  Beatrice  Anticline  to  the  west.  The  area 
which  seenjs  to  be  worth  investigation  lies  between  Com- 
merce, Garland,  Shell  and  Butler  Springs  on  the  west,  south, 
east  and  north,  respectively.  A  swing  to  the  south  of  the 
formations  between  Red  Level  and  Evergreen,  together 
with  the  unusual  width  of  the  terrane  of  the  Buhrstone  out- 
crop suggests  the  possibility  of  folding  or  structural  terraces 
possibly  connected  with  the  area  to  the  northwest  mentioned 
above.  This  southward  swing  may  have  been  occasioned 
by  the  erosion  effected  by  streams  which  flow  southward 
through  the  areas  but  considering  the  comparatively  slight 
relief  and  the  very  considerable  southward  displacement 
of  the  formation  outcrop  it  does  not  seem  likely  that  erosion 
alone  accounts  for  the  variation  from  the  normal. 

In  Monroe  and  Conecuh  Counties,  south  of  Monroeville, 
the  considerable  width  of  the  outcrop  of  the  St.  Stephens 
Group  limestones  suggests  the  possibility  of  small  folds  in 
the  strata  or  the  presence  of  structural  terraces.  There 
are  likewise  other  localities  in  the  Coastal  where  the  possi- 
bility of  folds  or  flattenings  in  the  strata  is  suggested  by  the 
width  and  position  of  outccrops.  In  fact  the  monoclinal  dip 
of  the  Coastal  Plain  formations  is  so  comparatively  slight 
that  small  folds  or  terraces  might  have  been  developed  in 
almost  any  area  without  its  being  evident  except  through 
rather  close  and  detailed  study.  A  slight  northeast  or  re- 
verse dip  shows  in  the  Southern  Railroad  but  a  few  miles 
north  of  Livingston,  Sumter  County,  but  it  is  not  considered 
that  the  subsurface  conditions  in  this  area  are  particularly 
encouraging. 
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SALT  DOMES. 

West  of  the  Mississippi  River  there  are  two  groups  of 
Salt  domes,  one  of  which  occurs  in  the  near  coast  strip 
where  the  surface  formations  are  post-Miocene  and  the  other 
group  further  inland,  generally  known  as  the  "interior  salt 
domes,"  where  the  surface  formations  are  of  Eocene  age- 
In  Texas  and  Louisiana  the  post-Miocene  strata  consist  of 
some  4,000  feet  of  strata,  while  in  Alabama  beds  of  this 
age  are  only  a  few  hundred  feet  in  thickness.  Hence  we 
have  in  the  latter  state  no  conditions  which  are  identical 
with  those  of  the  coastal  salt  dome  area  of  Texas  and  Louis- 
iana. Eocene  and  Upper  Cretaceous  formations  of  the  in- 
terior salt  dome  region  of  Texas  and  Louisiana  are  prac- 
tically identical  with  the  same  group  in  Alabama  from 
which  we  might  consider  that  in  Alabama  we  have,  above 
the  base  of  the  Upper  Cretaceous,  conditions  similar  to 
those  in  Texas,  except  that  East  Texas  is  synclinal  while 
southern  Alabama  is  monoclinal.  The  following  article  on 
salt  domes  has  been  kindly  prepared  by  Mr.  Robert  T.  Hill 
for  use  in  this  report : 

Salt  Domes. 

''In  Texas  and  Louisiana  there  are  peculiar  geologic  features 
with  which  oil  is  sometimes  associated,  known  as  salt  domes.  It  is 
not  always  easy  to  determine  the  presence  of  these  domes.  They 
may  occur  as  slight  domical  topographic  elevations  above  the  adjacent 
physiography,  or  as  depression  below  the  general  surface.  The  area 
occupied  by  them  and  the  disturbed  strata  surrounding  them  is  small, 
seldom  exceeding  a  mile  or  more  in  diameter. 

Knowledge  of  the  salt  domes  is  comparatively  new  to  science  and 
they  were  practically  undiscovered  until  the  persistent  explorations 
and  operations  of  Captain  A.  F.  Lucas  in  the  salt  and  oil  fields  in 
central  Louisiana  and  Texas  in  1900-1902,  made  them  known  to  the 
world.  Although  Lucas'  discoveries  and  ideas  were  not  at  that  time 
formulated  in  words,  he  first  discovered  the  domical  nature  of  the 
domes  and  demonstrated  a  deep  salt  core,  the  arching  of  the  strata 
around  them  and  the  association  of  oil  with  them.  The  writer,  in 
1902,  published  an  account  of  Captain  Lucas'  operations  and  results 
with  his  approval.* 

These  domes  and  their  surroundings  occur  as  vertical  salt  col- 
umns, sub-cylindrical  in  cross-section,  which  penetrate  the  Cretaceous, 
Tertiary  and  Quaternary  strata  from  below.  The  upper  end  seldom 
appears  at  the  immediate  surface,  sometimes  having  been  dissolved 
away  and  covered  with  debris,  and  at  other  overlapped  by  the  later 
strata  which  they  have  partially  penetrated.  The  surrounding  strata 
are  flexed  upward,  around  and  over  the  upper  end  of  the  column 
of  rock  salt  and  correspondingly  dip  sharply  away  from  them  in  every 

*"The  Beaumont  Oil  Field  with  Notes  on  Other  Oil  Fields  in  the 
Texas  Region."  Journal  of  the  Franklin  Institute,  Philadelphia,  an 
institute  of  Mining  Engineers.     New  York,  1902. 
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direction.  The  downward  extent  of  the  salt  column  in  unknown.  In 
Louisiana,  as  at  Belle  Isle,  they  were  drilled  into  to  a  depth  of  3,000 
feet  by  Captain  A.  F.  Lucas. 

The  domes  may  be  classified  by  location  into  two  categories,  as 
follows:  (1)  The  salt  domes  of  the  Coastal  belt,  in  which  area  the 
surface  formations  consist  of  nearly  4,000  feet  of  post-Miocene  strata; 
and  (2)  salt  domes  of  the  interior,  in  which  the  surface  formations  are 
mostly  Eocene,  from  Wilcox  to  Jackson,  inclusive.  The  age  of  the 
Coast  Domes  is  placed  by  both  Wm.  Kennedy§  and  E.  T.  Dumble* 
as  late  Tertiary. . 

Dumble  more  definitely  states  it  as  "post-Lafayette-pre-Port 
Hudson,"  which  is  practically  the  late  Pliocene  or  early  Pleistocene. 

Accoi'ding  to  Powers  and  others,  the  interior  domes  and  the 
Coastal  domes  are  of  different  ages.**  Hopkins***  concluded  that 
the  East  Texas  domes  were  probably  uplifted  before  the  deposition 
of  the  Midway.  Powerslf  fixes  the  uplift  of  the  Butler  dome  as  toward 
the  close  of  the  Midway. 

Origin  of  the  Domes. 

Several  theories  have  been  advanced  as  to  the  origin  of  the  domes 
which  may  be  termed  the  hydrostatic,  the  tectonic,  the  ''diapir"  and 
the  volcanic.  The  latter,  which  infers  that  the  domes  are  indefinitely 
connected  with  sites  of  former  volcanic  activity  and  associated  in 
origin  with  them,  is  too  hypothetical  for  consideration  and  as  the 
alleged  data  upon  which  this  hypothesis  is  usually  founded  are  fal- 
lacious, we  do  not  think  the  theory  worthy  of  consideration. 

The  hydrostatic  theory  originally  advanced  by  the  author  in  1902, 
attributed  the  origin  of  the  salt  columns  to  the  ascension  and  sub- 
sequent condensation  of  the  salt  in  solution  along  lines  of  fissures. 
He  gave  no  satisfactory  explanation  of  the  doming  of  the  strata,  nor 
did  he  realize  then  how  extensively  they  were  arched. 

The  tectonic  theory  holds  primarily  that  the  salt  of  older  forma- 
tions has  been  brought  nearer  the  surface  along  the  axis  of  anticlinal 

folds.t 

The  "diapir"  theory  propounded  by  Mrazec{  is  the  tectonic  theory 
plus  one  which  holds  that  the  salt  has  been  bodily  pushed  up  into  and 
through  the  folds  of  strata  in  a  semi-plastic  condition.  There  are 
several  supporting  factors  to  the  tectonic  theory,  the  chief  of  which 
is  the  existence  of  structural  conditions  confirmatory  of  such  a  theory 
supported  by  the  probable  fact  that  rock  salt  may  occur  in  the  under- 
lying rocks. 

Inasmuch  as  the  Mississippi  embayment  and  Gulf  of  Mexico  com- 
pose a  deep  synclinorium  eastward  of  a  former  central  Texas  high- 
land, the  algebraic  sum  of  the  movement  producing  this  condition  has 
been  subsidence  in  the  embayment,  accompanied  by  parallel  step  fault 
zones  and  folds  of  the  Balcones  and  Mexico  type. 

§Bull.  Southwestern  Association  of  Petroleum  Geologists.  Vol.  1, 
p.  51,  1917. 

♦Origin  of  the  Texas  Domes,  Amer.  Inst.  Min.  Engrs.  Bull.  143, 
p.  1635,  1918. 

♦♦American  Journal  of  Science,  Feb.,  1920,  pp.  149-150. 

♦♦♦U.  S.  Geol.  Survey.     Bulletin  661,  p.  263. 

HOp.  cit.,  p.  139. 

tSee  Origin  of  the  Texas  Domes,  by  E.  T.  Dumble,  Amer.  Inst. 
Min.  Engrs.  Bull.  143,  1918. 

JLes  plis  a  noyaux  de  percement,  Bulletin  Scientific  Society  of 
Bucarest,  1906. 
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Source  of  the  Salt. 

There  is  much  speculation  as  to  the  origin  of  the  salt  in  these 
domes.  The  occurrence  of  this  salt,  before  its  columnar  nature  was 
known,  was  theoretically  considered  by  G.  D.  Harris  as  land  locked 
lagoonal  deposits,  evaporated  from  the  margins  of  the  Cretaceous 
seas.  Later  the  writer*  assumed  that  these  salt  occurrences  were 
not  native  to  the  strata  in  which  they  were  found  but  were  ascensional 
as  hot  saline  solutions  from  still  lower  strata,  and  therefore  of  sec- 
ondary origin.  Waters  now  arise  from  fissures  of  this  type  known 
as  the  Balcones  fault  zone,  and  there  is  no  reason  why  waters  should 
not  have. arisen  in  the  past  through  similar  and  parallel  fissures  to 
the  east.'  Saline  waters  with  increasing  temperature  with  depths, 
also  arise  from  deep  wells  at  Marlin  and  elsewhere.  The  writer  also 
held  the  salt  and  oil  were  contemporary  in  origin,  but  this  hypothesis 
is  no  longer  tenable  for  the  salt  column  is  now  often  known  to  i>ene- 
trate  beds  in  which  the  oil  occurs. 

Dumble**  has  recently  expressed  the  opinion  that  "the  salt  of 
the  Cretaceous  (inland)  domes  probably  has  its  origin  in  the  evapora- 
tion of  sea  water  in  shallow  basins  during  the  period  of  Comaiichean 
sedimentation  or  Mid-Cretaceous  interval." 

While  it  is  true  that  gypsum,  an  accessory  mineral  to  the  salt, 
is  found  in  basement  littoral  of  the  Comanche  Cretaceous  in  Southern 
Arkansas,  and  which  are  of  semi-continental  nature  and  possibly  the 
top  of  a  series  of  lower  "Red  Beds,"  the  writer  is  inclined,  for 
reasons  which  will  be  presently  be  set  forth,  to  consider  that  the  origi- 
nal or  mother  source  of  the  salt  in  the  columns  of  the  domes  may  have 
been  in  still  lower  strata. 

Our  reasons  for  this  hypothesis  are  as  follows :  The  Comanchean 
Cretaceous,  which  has  been  drilled  into  around  these  domes  in  several 
places  in  East  Texas  and  Louisiana,  so  far  as  known,  has  the  same 
deformation  as  that  of  the  overlying  strata  and  were  therefore  simi- 
larly penetrated  by  the  salt  column.  Furthermore  none  of  the  wells 
drilled  into  the  Comanchean  Cretaceous,  in  East  Texas  and  Louisiana 
has  encountered  bodies  of  salt  or  strata  of  appreciably  saline  nature. 
The  source  of  this  salt  must,  therefore,  be  probably  more  deeply  seated 
than  the  Comanchean  Cretaceous. 

The  Pre-Comanchean  Floor. 

Definite  knowledge  is  lacking  as  to  the  age  and  nature  of  the 
rocks  below  the  Comanchean  Cretaceous  floor  in  East  Texas.  It  has 
been  generally  supposed  that  these  overlying  strata  were  of  Pennsyl- 
vania age,  but  data  recently  obtained  from  widely  separated  localities, 
indicate  the  extensive  occurrence  there  of  "Red  Beds" — like  continental 
formations  instead.  If  these  Red  Beds  are  the  same  as  those  which 
overlie  the  Pennsylvanian  in  West  Texas  (and  there  is  no  reason  for 
supposing  that  they  are  not  the  same) ,  and  contain  similar  vast  beds 
of  rock  salt,  then  it  is  not  difficult  to  estimate  the  most  probable 
source  of  the  latter  material  beneath  the  Comanchean  Cretaceous  in 
East  Texas. 

There  are  good  reasons  for  suspecting  that  the  semi-continental 
Permian  Red  Beds  of  Western  Texas  with  their  great  salt  beds  may 
extend  beneath  East  Texas  and  Louisiana.  These  beds  now  occupy 
a  great  regional  syncline  in  West  Texas.  This  syncline  passes  on 
the  east  into  a  broad  anticline,  the  arch  of  which  is  supposed  to  be 

♦Journal  Franklin  Institute,  August-October,  1902. 
♦♦Univ.  Texas  Bulletin  No.  1869,  1918,  p.  308. 
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approjtimately  beneath  Fort  Worth.  From  thence  eastward  another 
great  syncline  begins  beneath  the  Mississippi  embayment. 

The  summit  of  the  Fort  Worth  Arch  was  truncated  in  Triassic 
or  Jurassic  time  by  pre-Cretaceous  peneplanation  and  the  Red  Beds 
of  Permian  and  later  age,  which,  with  the  Pennsylvanian  strata,  com- 
posed it,  were  eroded  away  from  the  North  Central  Texas  district. 
There  is  no  logical  reason  for  presuming,  however,  that  the  Red  Beds 
were  not  preserved  in  the  East  Texas  Syncline  as  well  as  that  of 
West  Texas.  The  salt  of  the  salt  domes  in  our  opinion  is  contribu- 
tory evidence  to  this  hypothesis.     (See  Figure  26.) 

According  to  Rogers*  ''the  derivation  of  the  European  salt  domes 
from  a  Permian  bedded  deposit  now  appears  to  be  indisputable."  It 
is  very  probable  that  similar  conditions  may  yet  be  proven  beneath 
the  East  Texas  and  Louisiana  regions. 

The  Problem  of  Ascension. 

Two  hypotheses  have  been  advanced  dealing  with  the  method  of 
the  ascension  of  the  salt.  One  of  these  is  by  Mrazec,t  a  Bohemian 
are  cited  by  Powers  in  the  American  Journal  of  Science,  February, 
1920,  p.  140,  and  Rogers  in  American  Economic  Geology,  Sept.,  1918, 
pp.  466-467. 

The  first  of  these  hypotheses  would  account  for  the  disturbance 
of  the  adjacent  strata,  as  will  be  presently  further  explained.  The 
latter  is  supported  by  modem  instances  of  the  ascension  of  hot  saline 
solutions  seen  in  many  deep  wells.  The  crustification  in  the  massive 
salt  columns  as  seen  in  the  deep  shafts  of  the  salt  mines  of  Louisiana, 
is  contributory  testimony  indicating  that  the  salt  of  the  domes  may 
have  ascended  in  solution.  Three  hypotheses  have  been  advanced  for 
the  pushing  up  of  the  strata  above  and  around  the  domes.  One  of 
these  presumed  that  the  softer  and  less  consolidated  upper  strata  have 
subsided  around  the  top  of  the  salt  column.  This  is  now  known  to 
be  untenable.  A  second,  propounded  by  G.  D.  Harris,  implied  that 
the  doming  had  been  caused  by  the  expansion  accompanying  the  cry- 
stallization of  the  salt  from  solution.  The  third  theory,  now  much  in 
favor,  is  that  of  M  razee  that  the  salt  in  a  semi-plastic  condition  was 
pushed  up  through  fissures  as  an  extension  of  a  great  stratum  of 
salt  below  and  which,  as  he  alleges,  was  the  case  with  the  salt  forma- 
tions along  the  south  front  of  the  Carpathians  in  Roumania  which 
have  been  extensively  studied  by  him.  There,  as  in  Texas,  the  salt 
column  and  some  of  its  surrounding  strata  penetrate  upward  through 
the  later  beds  as  much  as  7,000  feet  at  certain  points  on  structural 
axes,  originating  a  structure  very  much  like  our  Texas  domes,  but 
more  oblong  in  outline  and  occurring  at  certain  points  along  definite 
anticlines.  Perhaps  it  is  to  his  conclusions  that  we  may  best  look 
for  the  most  plausible  explanation  of  the  Texas  deposits,  but  with 
some  as  yet  undetermincxl  modification.  This  hypothesis  of  Mrazec's 
may  be  true,  but  like  some  obscurely  propounded  occult  doctrine,  it 
requires  much  further  reflection  before  acceptance. 

Notwithstanding  the  rapidly  accumulating  literature  of  the  sub- 
ject, the  time  is  not  as  yet  ripe  for  final  deductions,  and,  as  stated  by 
Powers,  "it  is  to  be  hoped  that  a  careful  digest  and  analysis  of  the 

♦Economic  Geology,  Sept.,  1918,  p.  466. 

tin  various  Roumanian  publications,  the  principal  ones  of  which 
geologist,  who  postulated  that  the  salt  may  have  been  pushed  up  the 
fissures  in  a  semi-plastic  condition  resulting  from  pressure.  The  sec- 
ond hypothesis  is  that  the  salt  rose  in  supersaturated  solution  through 
hydrostatic  pressure. 
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hosts   of  unpublished   information   about  salt  domes  will  be  forth- 
coming/'t 

Oil  in  the  Salt  Domes. 

It  is  a  peculiar  incident  that  oil  has  thus  far  been  found  only  in 
the  4,000  feet  of  Plio-Pleistocene  strata  around  and  over  the  salt  domes 
of  the  Coastal  belt. .  The  few  tests  around  the  interior  domes  of 
Texas  and  Louisiana,  which  penetrated  the  Woodbine  and  other  Creta- 
ceous sands,  have  proven  barren  with  the  exception  of  a  few  quarts 
of  oil,  found  in  one  locality,  such  as  might  be  found  in  the  same 
strata  at  any  other  locality  away  from  the  domes. 

The  tests  of  the  interior  domes  have  been  relatively  few  and 
unproductive  but  insufficient  in  number  to  condemn  them.  As  stated 
by  De  Golyer,**  "these  tests  prove  nothing  but  the  barrenness  of  the 
limited  area  on  which  they  were  drilled.  Many  of  the  salt  domes  of 
the  Coastal  Group  had  been  prospected  intermittently  for  years  before 
production  was  found."  Some  of  the  Coastal  domes  like  those  of  West 
Columbia,  Damon  and  Goose  Creek  have  required  from  15  to  18  years 
experimentation  before  coming  into  production.' 


»> 


In  the  foregoing  article  by  Mr.  Hill,  he  presents  the 
theory  that  the  salt  of  the  domes  has  been  derived  from  beds 
below  the  Cretaceous  in  Texas  and  Louisiana,  most  likely 
the  Permian.  Accepting  this  theory,  we  have  a  plausible 
explanation  of  the  seeming  absence  of  salt  domes  east  of  the 
Mississippi  River.  There  is  no  known  occurrence  of  Per- 
mian in  the  southeastern  states  overlying  either  the  Penn- 
sylvanian  or  the  older  pre-Cambrian  crystallines.  On  the 
other  hand,  the  most  recent  pre-Cretaceous  beds  are  of 
early  Pennsylvanian  age  while  from  the  dip  of  the  Creta- 
ceous sea  floor  of  older  crystalline  rocks,  it  is  quite  evident 
that  the  land  area  of  pre-Cambrian  rocks  was  much  greater 
during  Paleozoic  times  than  at  present.  By  projecting  the 
present  contact  of  the  Paleozoic  pre-Cambrian  we  find  that 
it  will  extend  southwestward  to  the  present  delta  of  the 
Mississippi  River,  east  of  which  no  salt  domes  are  known. 
It  is  not  known  that  the  crystallines  directly  underly  the 
Coastal  Plain  this  far  southwest  but  there  is  no  data  to  dis- 
prove it.  Thus  we  find  salt  domes  in  areas  west  of  the  Mis- 
sissippi River  where  it  is  most  reasonable  to  expect  the 
presence  of  Permian  below  the  Cretaceous  and  upon  which 
there  have  been  gathered  recently,  data  that  uphold  the 
theory.  East  of  the  Mississippi  River  in  the  near  Coast 
area  the  possible  presence  of  Permian  strata  cannot  be  ac- 
counted for  between  the  Lower  Cretaceous  and  pre-Cam- 
brian rocks. 

JAmerican  Journal  of  Science,  February,  1920,  p.  140. 
**"The  Journal  of  Geology,"  Nov.-Dec,  1919,  p.  663. 
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To  summarize:  West  of  the  Mississippi  River,  where 
the  presence  of  Permian  strata,  which  contain  salt  beds,  is 
probable,  there  are  numerous  salt  domes ;  east  of  the  Missis- 
sippi  River,  where  pre-Cambrian  crystallines  and  Pennsyl- 
vanian  rocks  underly  the  Cretaceous,  there  are  no  salt 
domes.  These  conditions  support  the  theory  by  Mr.  Hill 
of  the  derivation  of  the  salt  from  pre-Cretaceous  beds  and 
at  the  same  time  points  to  the  unlikelihood  of  the  presence 
of  salt  domes  along  the  Eastern  Gulf  and  Atlantic  coasts. 

POSSIBLE  SANDS  BENEATH  THE  COASTAL  PLAIN. 

The  consideration  of  the  sand  horizons  beneath  the 
Coastal  Plain  of  Alabama  that  might  have  possibilities  of 
producing  oil  in  commercial  quantities  is  rather  unsatisfac- 
tory, largely  because  of  the  lack  of  data  concerning  the  sub- 
surface formations  over  the  areas  that  are  considered  to  be 
the  most  promising.  Several  wells  have  been  drilled  in  the 
extreme  southern  part  of  the  State  but  none  of  them  has 
been  of  sufficient  depth  to  penetrate  all  of  the  strata  within 
what  is  now  considered  to  be  the  economical  depth  for 
thorough  testing.  On  the  Hatchetigbee  Anticline  two  deep 
tests  have  been  put  down,  one  to  3,400  feet  below  the  surface 
and  the  other  to  4,013,  which  show  all  the  strata  from  near 
the  top  of  the  Hatchetigbee  formation  through  the  Tusca- 
loosa, the  lowest  member  of  the  Upper  Cretaceous,  and  into 
what  is  probably  the  Comanchean,  giving  a  fair  idea  of  the 
subsurface  beds  in  the  southwestern  portion  of  the  State. 
East  of  the  Alabama  River  few  wells  have  been  sunk  to 
more  than  1,C00  feet  and  therefore  throw  little  light  on  the 
situation.  In  the  absence  of  these  definite  data  it  becomes 
necessary  to  study  the  areas  of  outcrop  of  the  various  for- 
mations and  compare  them  with  the  areas  similar  forma- 
tions from  which  petroleum  is  being  obtained  in  commercial 
quantities  in  other  states. 

The  Tuscaloosa  Formation. — This  formation,  which  is 
the  lowermost  of  the  Upper  Cretaceous  or  Gulf  Series,  out- 
crops as  unconsolidated  and  cross-bedded  sands,  vari-col- 
ored  clays  and  gravels.  For  more  complete  descriptions  see 
the  chapter  on  the  Tuscaloosa  and  Lower  Cretaceous  beds 
under  Areal  Geology.  The  nature  of  the  materials  of  the 
deposits  and  the  structure  of  the  beds  show  that  they  were 
deposited  as  continental  or  delta  deposits.    Frequent  clayey 
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portions  of  the  formation  contain  abundant  leaf  impres- 
sions and  some  lis^nitic  material  which  is  evidence  of  the 
existence  of  a  more  or  less  luxuriant  plant  life.  With  the 
normal  transitional  sedimentation  seaward  or  down  the  dip 
of  the  strata  it  would  be  expected  that  along  the  shore  line 
of  the  Tuscaloosa  sea  there  would  be  semi-marine  or  littoral 
deposits,  succeeded  in  turn  by  predominating  shales  and 
clays  and  next  calcareous  materials.  We  are  dependent  on 
the  logs  of  wells  that  have  been  drilled  toward  the  present 
southern  limit  of  the  outcrop  of  the  formation  for  informa- 
tion regarding  the  actually  existing  conditions. 

The  only  wells  that  have  penetrated  strata  that  might  be 
referable  to  the  Tuscaloosa,  except  within  a  comparatively 
short  distance  of  the  outcrop,  are  the  Bollinger  No.  1,  drilled 
by  the  Empire  Gas  and  Fuel  Co.,  in  Section  13,  Township 
9  N.,  Range  3  W.,  on  the  Hatchetigbee  Anticline  northwest 
of  Bladon  Springs,  Choctaw  County  and  the  Mitchell  No.  1 
in  Clarke.  The  log  of  the  former  well  is  given  on  page  206. 
It  will  be  noted  that  from  the  depth  of  3,615  to  the  bottom 
of  the  well,  4,013  feet,  all  of  the  strata  are  logged  as  red 
"gumbo"  or  shale,  except  thin  beds  at  the  top  and  bottom  of 
this  portion  of  the  vertical  section.  These  strata  occupy 
the  stratigraphic  position  below  the  chalk  of  the  Tuscaloosa 
but  are  here  referred,  because  of  the  nature  of  the  material, 
to  the  Comanchean  or  Lower  Cretaceous  which,  if  correct, 
shows  that  the  Tuscaloosa  has  thinned  considerably.  Over- 
lying the  red  beds  there  is  a  thickness  of  460  feet  of  white 
and  green  sand  that  are  considered  to  belong  to  the  Tusca- 
loosa formation.  The  sand,  shales  and  limestone  from 
2,790  to  3,176  are  placed  in  the  Eutaw  formation  and  show 
from  the  formation  outcrop  a  seaward  transition  from 
sands  and  marls  to  shales  and  limestone.  These  logs  do  not 
lend  particular  encouragement  to  the  possibilities  of  the 
Hatchetigbee  Anticline  despite  the  fact  that  the  structurally 
highest  part  of  the  fold  has  not  been  drilled  below  the  Selma 
Chalk. 

The  Woodbine  of  Texas  and  Louisiana,  which  is  produc- 
tive in  the  latter  state,  is  composed  of  littoral  sands,  clays 
and  bituminous  clays  along  its  outcrops  and  largely  of  bitu- 
minous shales  and  clays  with  thin  sand  beds  in  the  areas 
where  it  yields  production.  In  these  states  red  sands  and 
clays  have  been  found  in  some  localities  below  the  Wood- 
bine horizon  and  in  eastern  Louisiana  immediately  below 
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the  chalk  horizon  which  in  that  section  is  correlated  with 
the  Annona  of  east  Texas.  Some  relationship  between  these 
red  materials  west  of  the  Mississippi  River  and  those  pene- 
trated in  the  Bollinger  No.  1  suggests  itself  but  at  the  pres- 
ent time  the  evidence  is  too  meager  to  draw  conclusions. 

The  Eutatv  Formation,  which  is  the  time  equivalent  of 
the  lower  portion  of  the  Austin  Chalk  of  Texas  and  probab- 
ly a  considerable  part  of  the  Eagle  Ford  formation,  imme- 
diately underlies  the  chalk  in  Alabama.  The  Tombigbee 
sand  member  of  western  Alabama  and  Mississippi  occupies 
the  stratigraphic  position  of  the  Blossom  sand  of  northeast 
Texas  and  Arkansas  and  is  probably  very  near  the  time 
equivalent.  Along  its  outcrop  the  Eutaw  consists  of  shal- 
low water  marine  sands,  clays  and  marls  while  in  its  upi)er 
portion  in  central  and  eastern  Alabama  it  becomes  very  cal- 
careous. Down  the  dip  of  the  strata  the  horizon  becomes 
more  shaly,  as  indicated  bV  the  logs  of  several  wells  soutii 
of  its  outcrop,  and  seems  to  be  following  the  normal  de- 
positional  transition  with  variations  in  the  form  of  sand 
beds.  In  a  well  drilled  three  miles  south  of  M3rrtlewood, 
Marengo  County  the  Eutaw  horizon  contains  considerable 
chalk  inter-stratified  with  sand.  Southward  to  the  Bollinger 
well  the  excessive  thickness  of  the  chalk  may  be  accounted 
for  by  the  transition  of  Eutaw  sands  into  limestone.  In 
that  case  the  sands  below  the  chalk  and  over  the  red  beds 
are  referable  to  the  Tuscaloosa  formation  as  suggested 
above. 

The  writer  was  present  when  the  well  near  Myrtlewood 
was  being  tested  for  water  and  found  it  to  produce  on  the 
pump  five  gallons  per  minute  of  salt  water  that  seemed  to 
be  a  25  per  cent  or  more  saturated  solution  with  consider- 
able gas  escaping  from  the  hole.  There  was  also  a  rainbow 
on  the  water,  which  the  driller  insisted  came  out  of  the 
well,  but  which  might  have  been  either  from  the  pump  or 
tools.  A  log  of  the  well  as  reported  by  the  driller  with  for- 
mational  subdivisions  is  given  on  page  203.  This  log  shows 
a  75-foot  bed  of  blue  shale  that  is  the  probable  source  of 
the  little  gas  and  possibly  the  oil  if  it  actually  comes  from 
the  well.  The  Blossom  sand  and  containing  horizon  in 
Louisiana  is  composed  of  blue  shales  and  clays  with  thin 
beds  of  sand  carrying  oil  on  some  of  the  structures  drilled. 

The  Selma  Chalk  is  in  its  lower  part  equivalent  in  time 
of  deposition  as  well  as  lithologic  character  to  the  Annona 

7— PP 
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chalk  of  Louisiana.  This  horizon  is  productive  in  the  Caddo 
field  in  the  latter  state,  and  it  is  interesting  to  note  that 
showings  were  found  in  the  Selma  Chalk  in  the  MitcheU 
No.  1  well  on  the  Hatchetigbee  Anticline  and  a  well  drilled 
on  the  Jackson  Anticline  near  Jackson,  Miss.  In  Louisiana 
the  Annona  has  most  likely  been  made  productive  by  migra- 
tion from  a  lower  horizon.  It  is  unlikely  that  the  phenome- 
non will  be  repeated  in  Alabama. 

The  Ripley  Formation,  which  in  eastern  Alabama  has  a 
thickness  of  nearly  1,000  feet,  occupying  the  entire  Selma- 
Ripley  horizon,  thins  to  the  westward  and  disappears  in  the 
vicinity  of  the  Tombigbee  River.  In  the  Alabama  River 
section  it  has  a  thickness  of  270  feet  and  south  of  Union 
Springs  it  is  composed  of  some  450  to  500  feet  of  the  typical 
beds.  The  materials  along  the  outcrop  of  the  formation  are 
clear  quartz  sands,  glauconitic  and  black  argillaceous  sands, 
clbys,  shales  and  marls.  In  a  few  localities  the  marls  are 
indurated  and  act  as  the  supporting  medium  for  a  rather 
rugged  topography.  The  outcrop  is  described  more  fully 
under  formation  descriptions.  Except  in  the  southwestern 
part  of  the  State  no  wells  of  which  we  have  record  have 
been  drilled  into  the  Ripley  strata  at  any  considerable  dis- 
tance from  the  surface  terrane  of  the  formation  so  that  we 
have  no  knowledge  of  the  character  of  the  materials  down 
the  dip  from  the  outcrop,  except  as  mentioned  below.  The 
strata  exposed  are  of  near  shore  marine  deposition,  and  with 
the  normal  transition  a  zone  of  predominating  shale  should 
be  expected  at  some  distance  from  the  old  shore  line  and 
next,  with  favorable  conditions  of  sedimentation,  calcareous 
materials.  Whether  or  not  these  shales,  if  present,  are 
bituminous  and  contain  sands  that  might  act  as  containing 
mediums  for  any  petroleum  which  might  have  originated  in 
the  shales  can  only  be  told  by  the  drilling  of  test  wells.  Any 
remarks  that  might  be  made  regarding  the  possibilities  of 
the  sands  would  only  be  hypothetical.  In  the  area  of  the 
Hatchetigbee  Anticline  where  the  only  deep  tests  in  south- 
ern Alabama  have  been  made,  the  Ripley  is  missing  or  is 
present  as  shales  and  "gumbo"  as  shown  by  the  Bollinger 
No.  1,  and  the  Mitchell  No.  1,  the  logs  of  which  are  given. 

The  Ripley  is  the  stratigraphic  and  time  equivalent  of 
the  Navarro  formation  of  Texas  which  is,  in  turn,  the  de- 
positional  equivalent  of  the  Arkadelphia  clay  of  Arkansas. 
This  latter  formation  contains  the  Nacatoch  sand,  one  of 
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the  productive  horizons  of  northern  Louisiana.  Alojfig  its 
outcrop  the  Ripley  is  quite  similar  in  lithologic  character  to 
the  Navarro,  they  both  being  near  shore  marine  deposits. 
Away  from  the  outcrop  of  the  Navarro  the  sediments  change 
to  predominating  shales  and  clays  similar  to  the  exposed 
beds  of  the  Arkadelphia.  The  logs  of  practically  all  the 
wells  which  have  penetrated  these  formations  away  from 
their  outcrops  show  the  fine  sediments  to  be  black  in  color. 
No  well  -data  are  available  in  Alabama  by  which  an  idea  of 
thie  character  of  the  Ripley  down  the  dip  from  the  surface 
terrane  can  be  obtained. 

From  the  character  of  the  Ripley  surface  materials, 
their  stratigraphic  position  and  their  thickness  in  the  cen- 
tral and  eastern  parts  of  the  State,  it  seems  that  the  Ripley 
sands  have  probably  the  most  promising  outlook  for  the 
production  of  petroleum  in  commercial  quantities  of  any  of 
the  strata  which  compose  the  Coastal  Plains  sediments  in 
Alabama.  As  yet  no  showings  or  gas  have  been  found  in 
this  horizon  but  at  the  same  time  no  wells  are  known  to 
have  penetrated  the  beds  and  probably  have  not  except  as 
above  mentioned.  — • 

The  Tertiary  strata  have  been  penetrated  in  quite  a 
number  of  localities  in  the  southern  part  of  the  Coastal 
Plain  with  showings  of  oil  and  a  little  gas  reported  in  a 
few  wells.  On  the  Hatchetigbee  Anticline  and  near  by  sev- 
eral wells  that  were  drilled  fifteen  to  twenty  years  since 
report  in  the  logs  that  comes  from  the  Tertiary  horizons. 
The  Roberts  well  in  Escambia  County  (see  log,  page  211) 
reports  several  showings  of  oil  and  gas.  It  is  improbable 
that  any  of  these  wells  were  drilled  on  structure  with  the 
exception  of  the  Hatchetigbee  Anticline  tests.  The  mate- 
rials of  the  Tertiary  are  predominating  shales  and  clays 
with  thick  beds  of  limestone  and  sand  horizons  of  lesser 
vertical  extent.  The  shales  are  generally  blue  to  black  in 
color.  In  Texas  and  Louisiana  where  these  beds  are  pene- 
trated there  are  frequent  showings  of  oil,  while  a  little  gas 
is  the  rule  rather  than  the  exception.  However,  little  or  no 
production  has  been  obtained  from  any  of  the  Tertiaries 
with  the  probable  exception  of  the  salt  domes  along  the  Gulf 
Coast  and  in  southwest  Texas,  where  some  oil  and  consid- 
erable gas  is  derived  from  the  horizons  above  the  Creta- 
ceous. 
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Area  5. — This  subdivision  of  the  Coastal  Plain  embrac- 
ing Hale  and  Perry  Counties  and  the  adjacent  portions  of 
Tuscaloosa,  Bibb,  Marengo,  Sumter  and  Greene  is  covered 
along  its  northern  half  by  a  rather  thin  blanket  of  Tusca- 
loosa sands  and  clays  under  which  lie  the  highly  folded  and 
faulted  Paleozoic  strata  of  the  Valley  Region.  In  the  Tus- 
caloosa sands  there  are  fresh  waters  only,  while  the  under- 
lying Paleozoics  have  been  subjected  to  such  metamorphism 
that  the  possibilities  of  commercial  deposits  of  petroleum 
do  not  look  very  encouraging.  The  southern  part  of  the 
area  is  overlain  by  the  Selma  Chalk  while  the  underlying 
Cretaceous  sands  carry  fresh  or  very  slightly  saline  waters 
which  is  indicative  of  free  circulation  of  the  liquids  and 
consequent  escape  of  any  petroleum  that  might  have  been 
present.  No  structure  of  consequence  is  known  in  the 
area. 

Area  6. — Eastward  from  the  above  mentioned  area  there 
is  a  district  of  similar  conditions  composed  of  Autauga,  El- 
more, Montgomery,  Macon,  Russell,  Bullock,  Lowndes  and 
Dallas  Counties  and  the  adjoining  parts  of  Chilton  and  Lee 
on  the  north  and  Barbour  and  Pike  on  the  south.  The 
northern  part  of  this  belt  is  covered  by  sands  an^  clays  of 
the  Lower  Cretaceous  series  from  which  the  nature  of  the 
materials  and  the  fresh  water  content  do  not  offer  possibili- 
ties of  the  presence  of  oil.  Underlying  the  Lower  Creta- 
ceous beds  are  the  basement  rocks  of  the  metamorphosed 
Pre-Cambrian  Piedmont  Region,  which  are  not  petrolifer- 
ous. The  southern  part  of  the  belt  is  covered  with  Selma 
Chalk  underlying  which  are  sands  and  clays  of  the  Eutaw, 
Tuscaloosa  and  Lower  Cretaceous  formations.  All  of  these 
sands  are  fresh  water-bearing  and  cannot  be  expected  to 
contain  deposits  of  petroleum  in  commercial  quantities. 

Area  7  extends  as  a  belt  across  the  entire  State,  includ- 
ing within  its  limits  all  of  Choctaw,  Clarke,  Wilcox,  Monroe, 
Butler,  Crenshaw,  Coffee,  Geneva,  Dale,  Henry  and  Hous- 
ton Counties,  the  southern  halves  of  Sumter,  Marengo,  Pike 
and  Barbour  Counties  and  the  northern  parts  of  Washing- 
ton, Conecuh  and  Covington  Counties.  This  belt  is  under- 
lain by  all  of  the  sands  discussed  under  the  heading  of 
"Possible  Sands  Beneath  the  Coastal  Plains."  Also  it  is  the 
area  where  are  found  all  the  known  folds  and  faults  of  the 
Coastal  Plain  that  might  be  favorable  accumulation  areas. 
Except  along  the  extreme  northern  edge  of  the  area  all  of 
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the  sands  contain  salt  water  while  numerous  gas  and  some 
oil  showings  have  been  reported  in  the  logs  of  several  wells 
drilled.  In  the  western  part  of  this  area  the  Ripley  forma- 
tion, which  is  one  of  the  most  promising  of  the  Coastal 
Plain,  is  missing,  or  contains  no  sand,  while  below  the  chalk 
there  is  mostly  sand  for  the  upper  400  feet  and  then  red 
beds  as  far  as  the  drill  has  penetrated.  From  the  Alabama 
River  eastward  the  Ripley  is  present  and  increases  to  a 
maximum  thickness  of  near  1,000  feet.  In  the  extreme 
eastern  part  of  the  State  the  Selma-Ripley  horizon  is  occu- 
pied entirely  by  the  above  thickness  of  Ripley  material, 
there  being  no  chalk,  and  seems  to  be  the  area  of  greatest 
possibility. 

Area  8  comprises  all  of  those  counties  south  of  the  above 
described  group,  namely,  Washington,  Mobile,  Baldwin,  Es- 
cambia and  the  southern  parts  of  Conecuh  and  Covington. 
In  this  district  it  is  probable  that  the  same  conditions  obtain 
as  far  as  the  sands  are  concerned  as  in  the  area  to  the 
north  except  that  the  horizons  are  deeper  in  accordance 
with  the  dip  of  the  strata,  and  maybe  contain  fewer  sands. 
Also  there  is  a  greater  thickness  of  Tertiary  formations  to 
be  penetrated  which  may  or  may  not  have  possibilities  of 
yielding  oil.  The  nature  of  the  surface  sands  precludes 
the  possibility  of  determining  the  structural  conditions; 
therefore,  locations  in  the  area  must  be  made  more  or  less 
blindly.  This  is  the  corresponding  area  to  the  Coastal  salt 
dome  belt  in  Louisiana  and  Texas,  but  as  far  as  known  none 
exists  in  Alabama.  This  point  is  discussed  under  "Struc- 
ture." 

DEPTHS  TO  SANDS. 

The  most  promising  formations  below  the  Geneva  Anti- 
cline, in  Geneva  County,  are  the  Ripley  and  the  Eutaw.  It 
is  not  known  if  the  Tuscaloosa  is  present  below  these  for- 
mations but  from  the  presence  of  the  lower  part  of  the 
Upper  Cretaceous  in  west  Alabama  and  Georgia,  it  is  most 
likely  present  here  also.  Eastward  from  Wetumpka  the 
Tuscaloosa  is  overlapped  by  younger  formations.  The  na- 
ture of  the  Lower  Cretaceous  beds  which  unquestionably 
underly  the  southeastern  corner  of  the  State  cannot  be  told 
though  south  of  Tallahassee,  Florida,  it  is  reported  that 
Lower  Cretaceous  limestones  have  been  penetrated  by  the 
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drill,  while  along  its  outcrop  it  consists  of  continental  de- 
posits. The  depth  to  the  top  of  the  Ripley,  based  on  the 
thickness  of  the  formations  along  their  outcrops  should  be 
in  the  neighborhood  of  1,200  feet.  If  the  thickness  of  1,000 
feet  obtains  this  far  south,  the  base  of  the  Ripley  will  be 
found  at  2,200  feet,  below  which  there  should  be  several 
hundred  feet  of  strata  referable  to  the  Eutaw  formation, 
underlying  which  either  Lower  Cretaceous  or  strata  of  Tus- 
caloosa age  should  be  encountered  at  from  2,500  to  2,800 
feet.  These  depths  to  the  formations  containing  the  most 
likely  sands  are  referable  to  those  areas  in  the  southeastern 
portion  of  the  State  in  which  the  Claiborne  formation  is  ex- 
posed. 

On  the  Lower  Peachtree  Anticline,  west  of  the  river,  the 
drill  would  begin  very  near  the  top  of  the  Tuscahoma  forma- 
tion. It  is  estimated  that  the  top  of  the  Ripley  will  be  en- 
countered at  about  750  feet  with  a  thickness  of  270  feet, 
which  obtains  in  the  nearest  area  of  outcrop.  The  base  of 
this  formation,  or  the  top  of  the  chalk,  would  be  struck  at 
1,020  feet  after  which  would  come  a  thousand  feet  of  Selma 
Chalk.  The  drill  should  enter  the  Eutaw  at  2,020  feet,  esti- 
mating a  thickness  of  300  feet,  the  Tuscaloosa  should  be 
encountered  at  approximately  2,300  feet.  The  Bollinger 
No.  1,  on  the  Hatchetigbee  Anticline,  shows  about  400  feet 
of  sands  referable  to  the  Tuscaloosa,  underlying  which  are 
drill  penetrated  to  the  bottom  of  the  well  over  400  feet  of 
Red  Beds.  These  depths  are  referable  to  those  areas  over 
which  the  Tuscahoma  formation  comes  to  the  surface. 

DEVELOPMENT. 

The  first  recorded  drilling  for  petroleum  in  Southern  Ala- 
bama was  the  CuUom  Springs  well  near  Mladon  Springs  on 
the  Hatchetigbee  Anticline  in  1884-85.  This  test  was  watched 
by  D.  W.  Langdon,  then  of  the  Alabama  Survey,  who  deter- 
mined Selma  Chalk  at  1,220  feet  below  the  surface.  The 
test  was  abandoned  after  the  chalk  had  been  penetrated  for 
a  short  distance.  After  the  discovery  well  was  brought  in 
near  Beaumont,  Texas,  several  wells  were  drilled  in  the 
vicinity  of  Mobile,  and  one  near  Roberts,  in  Escambia  Coun- 
ty. In  1917-18  a  well  was  drilled  to  a  depth  of  3,400  feet 
by  the  Alahoma  Oil  Company  in  Section  26,  Township  8  N., 
Range  1  W.,  on  the  Hatchetigbee  Anticline  in  Clarke  Coun- 
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ty.  Later,  in  the  spring  and  summer  of  1918,  the  Empire 
Gas  and  Fuel  Company  drilled  their  Bollinger  No.  1  to  a 
depth  of  4,013  feet  in  Section  13,  Township  9  N.,  Range 
3  W.,  also  on  the  Hatchetigbee  Anticline  in  Choctaw  County. 
Most  of  these  wells  drilled  in  southern  Alabama  have  re- 
ported gas  and  small  showings  of  oil,  but  no  production  of 
commercial  value  has  been  obtained  up  to  the  present  time. 
Numerous  wells  in  the  Coastal  Plain  of  Alabama  have  been 
drilled  for  the  purpose  of  securing  fresh  water  for  indus- 
trial and  domestic  uses.  A  great  many  of  these  wells,  par- 
ticularly north  of  the  seaward  limit  of  the  Selma  Chalk, 
have  given  the  information  regarding  the  subsurface  con- 
ditions. Along  the  southern  edge  of  this  belt  the  artesian 
waters  are  generally  saline  and  frequently  have  small  show- 
ings of  gas. 

WELL  LOGS. 

On  the  following  pages  the  logs  of  several  wells  drilled 
in  the  Coastal  Plain  of  Alabama  for  oil  and  water  with  the 
formational  subdivisions,  where  practicable,  are  given.  In 
three  wells  drilled  in  the  Hatchetigbee  Anticline  the  Mitchell 
No.  1,  to  the  east,  encountered  the  Selma  Chalk  at  1,700 
feet  below  the  surface,  the  CuUom  Springs  well  near  Bladon 
Springs  at  1,220  feet,  and  the  Bollinger  No.  1,  near  the 
western  limit  of  the  Hatchetigbee  formation  inlier,  at  1,980 
or  possibly  1,880  feet.  The  log  of  the  Bladon  Springs  well 
found  the  Chalk  at  the  elevation  calculated  from  the  thick- 
ness of  the  formation  along  their  outcrops  to  the  north  while 
the  Mitchell  No.  1  encountered  it  at  the  depth  that  would  be 
expected  without  the  presence  of  the  structural  uplift.  The 
Bollinger  No.  1  found  the  horizon  still  lower  than  the  undis- 
turbed normal  dip  of  the  formation  would  place  it  in  this 
area. 

If  these  logs  are  correct,  there  is  a  structural  high  in 
the  Selma  Chalk  at  Bladon  Springs,  while  the  chalk  beneath 
the  other  two  well  areas  does  not  conform  to  the  surface 
structure  of  the  Hatchetigbee  Anticline.  This  renders  the 
correlation  of  the  strata  above  the  chalk  impracticable  with- 
out having  cuttings  from  the  wells. 


WELL  RECORDS 
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Log  of  Well  at  Gunnet  Bros,  Lumber  Company  Mill 

2^  miles  southeast  Myrtlewood,  Marengo  County,  N.E.  %  Section  29, 
Township  14  N.,  Range  2  East.     Elevation  270  Feet? 

Drilled  March,  1920. 

Top  Bottom 

Sucamochee  Formation:                                                   Feet  Feet 

m^\^AA         —*•■■■•  >^«»*  ■■—■■■  >■■■*■■  —■ •« —■#■■■■■■»■■■■  ■■■  m»  m  ■■  ■■■^■w  ■■#■■■■■  ■■#■  ■  —*■»»»«  »■■■»■■  ■■■■■— a  w*»»— ■»»—  ■  ■                      ^#  ^LmI 

Soapstone  (clay) 12  140 

Clayton  Limestone: 

Soapstone  (limestone)  140  180 

Seima-Ripley: 

Soapstone  (chalk) ; 180  220 

Soapstone  (clay)  220  450 

Soapstone   (chalk)    450  700 

Soapstone,  very  sticky  (chalk?) 700  1065 

Hard  white  rock  (chalk) 1055  1099 

Soft  soapstone  (chalk) 1099  1225 

Hard  blue  rock   (chalk) 1225  \  1300 

Blue  shale  (chalk?) 1300  1375 

Eutaw  Formation : 

Flint   rock    (gas) 1375  1376 

Fine-grained  sand  (water) 1376  1381 

Blue  chalk 1881  1387 

Hard  rock  1887  1388 

Sand  and  broken  shells 1388  1407 

Rock,  very  hard 1407  1418 

Fine  white  sand  (water) 1418  1446 

*  Flint  (bottom  of  well) 1446  1449 

Well  supplies  5  gallons  per  minute  of  25%  saturated  solution 
salt  water.  First  gas  struck  at  1,375.  Considerable  gas  escaping 
at  time  of  writer's  visit.  A  rainbow  showed  on  water  while  well  was 
on  the  pump  that  driller  insisted  came  from  well.  May  have  been 
from  tools,  however. 


Well  of  Camden  Cotton  Oil  Company,  Camden,  Alabama, 

Thickness    Depth 

Feet  Feet 
Strata: 

oanQ  anu  gravei.._.^>.>«.»...*.~.>«*>.....—~....._.....~..~............_...„..........     xv  Xv 

Soapstone,  laminated  clay  and  shells 18  28 

Soapstone   133  164 

Ripley  Formation: 

^^  \  £  1 A V9    X  ^^^  ^w    ■  •  ■••  !■■■■«  ■■•>•—•—■*•—•  v«*«  ••■•««•«•*•««•«•*••••••■•  «v  ••  •**•••«•••••«•  •*«  «■  ■  #^a  ■■■>■#■■  .*.*«      «L  ^y  J,  ^)^# 

is  AH  U        ftH  CX         IV  &  V6  X  •••••••••*.^«*M«««M.«  •*•-  «> ■■»— ^».— ■  «•••  •••••  •^m^^mmmmm*  ••^••••.^■•m-  ••                 X  O  '^  V  U 

Hard  rock. 1  201 

O &I1C1    X  OCK    »•>»«— ■p*«.- »— ■— ■■■■♦»^#..*»— *»•!■ ■ ■ ■ »■— ■^■»»«          V  £  X tf 

^^  I  ci  y      ,**  ••«•  •«..••»«.•  «••*■••  .^—a »»•■— 1 1 — ■•— »>»«**««M««»«  >  ■«*■■■■ •— »• ■  •■*«»«  **■■■ ■■■  •••••          ^  ^  X  O 

jLX «»x ^2     A  v^ J^    »M»«*«^««M*»«**»»««***«*«« •••••••••■•«■•  »■— ^■■w^w ■■■■■  ■  pn ■  ■  ■■■■•« ■■■■■■■■  ■^••■■•■■■■■— »           X  ^2 X w 

Lime  rock? 92  308 

Hard  rock 8  816 


.^4  PETROLEUM  POSSIBILITIES  OF  ALABAMA 

Sand,  shells  and  good  stream  water 34  350 

Hard    rrw>k                                                                                         1  ^^1 

Black  dirt  and  good  quantity  mica 32  383 

^  im^  rocic — -, .,■■-    ^r-.- ,. .-.  ,,,,,  ,r ,,. ,.,  ,,.           X  i$o4 

Selma  chalk: 

Xjime  rocK..........>....„^.........._.........»..........^...^..^_.„. -  -.       ^ —  X4v  uoU 

X>1U6   Ciajr    ........ ..~......~~.......«.....«.....^.....,»^....«...^^..^...»»..^ — »..^ mU  oou 

Xjiiiie  rocK  .....».....................................>.........,............ . , . . , m40  i«fv 

«  «     A&A  V^#          \^m%^Jr        r- n  - 1  n  -  -     wtMti rr''l     iiiiiiiti liiiiB-  ii r %M%^  %^%^%^ 

^3  lav  TL           QI  X'L.**^*^..***— —.»«—..■«,.■.......— „«>>^.«.»« mM*^mmmmmm»^mm* ■■■■■ p«»-.i«                  OH  Sf  XO 

ITjarH    rnric                                                                                                9  Q1R 

A  A  VAX    \4              A    \^\^X^              -.- ■ -y          ^    ^        .    .                   ^            lllllll             lllll ■!■■■ pillll.^llllllllllBB.IIIlP.                                    Atf  ^f  ^^^ 

XjlUlc    I^OClv  ....— ..................^............... ».    I  M.i.    aoa  XJLvV 

jDiue  ciay  ...................................................................................................     mo  jlx  io 

Sand  and  some  water 22  1195 


Mitchell  No.  1,  Alahoma  Oil  Company,  Salitpa,  Clarke  County , 

Alabama. 

S.  26,  T.  8,  R.  1  W. 

Authority:     W.  C.  Roark. 

Contractors:     J.  M.  Eastham,  Battle  House,  Mobile. 

Rotary  Driller,  W.  C.  Roark. 

Dates:     Commenced  October  6,  1917;  finished  January  29,  1918. 

*Top       Bottom 

Feet  Feet 

Tertiary : 

Clay,  red,  hard.... , -.  8 

Sand,  brown,  soft 8  60 

Shale,  Gumbo,  brown,  soft 60  300 

Rock,  gray,  hard.,..,..,. , 300  302 

Gumbo,  boulders,'  brown,  hard 302  .  340 

Gumbo,  blue,  medium  hard 340  380 

Rock,  black,  hard 380  381 

Shale,  gray,  soft _ 381  400 

Gumbo,  blue,  soft - .*. 400  470 

Gumbo,  blue,   hard > ; 470  520 

Shell,  white,  hard 520  525 

Shale,  gray,  soft _ 525  575 

Gumbo,   blue,   medium..... 575  610 

Shale,  gray,  soft 610  680 

Gumbo,  blue,  hard. :: 680  700 

Gas  rock  (coarse  S).  brn.  hd . 700  707 

Show  of  gas. 

>            Shale,  gray,  soft 707  750 

Gas  rock,  brown,  hard... 750  756 

Hard  coarse  sandstone  (gas  showing). 

Gumbo,  blue,  medium 756  800 

Shale,  gray,  soft ~..  800  .  860 

Shell,  white,  medium 860  870 

Gumbo,  blue,  hard : —  870  910 

Gumbo,  blue,  hard 910  945 

Sandstone,   black,   hard 945  950 

Shale,  blue,  soft 950  1010 

'   ^        Shell,  white,  hard 1010  1015 

Shale,  blue,  soft 1015  1090 

Gumbo,  blue,  hard 1090  1100 
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Rock,  black,  flint,  hard 1100  1103 

Shale,  blue,  soft 1103  1160 

Gumbo,  blue,  soft 1160  1200 

Rock,  black,  hard 1200  1202 

Shale,  blue,  soft 1202  1300 

Ripley  formation : 

Rock,  black,  hard 1300  1304 

Gumbo,  blue,  soft 1304  1360 

Shale,  blue,  soft 1360  1400 

Shale,  gray,  soft 1400  1620 

Gumbo,  blue,  soft 1620  1600 

Shale,  gray,  soft 1600  1640 

Gumbo,  blue,  hard 1640  1700 

Selma  chalk: 

Chalk,  rock,  white 1700  2660 

Eutaw  formation: 

Little  sand,  soft 2650  2660 

Salt  water. 

Shale,  white,  soft 2660  2680 

Gumbo,  gray,  soft 2680  2700 

Shale^  gray,  soft 2700  2720 

Shale,  boulder,  gray,  soft 2720  2746 

Sand,  white,  soft 5746  2766 

Very  fine  salt  water. 

■  Rock,  black,  medium  (looks  like  sandy  shale) 2766  2769 

Gumbo,  blue,  medium .. 2769  2781 

Shale,  gray,  soft  (supposed  to  be  top  Woodbine 

5^an(i  \                                                                                           97A1  9SH\(\ 

Sand,  white,  soft 2800  2820 

'  ^  Very  soft,  with  hard  spots. 

Shale,  gray,  soft . 2820  2840 

Tuscaloosa  formation: 

Sand,  green,  medium 2840  2920 

Sand,  white,  medium 2920  3007 

Shale,  gray,  soft-..: 3007  3027 

Sand,  light  brown,  medium .: 3027  3055 

Shale,  gray,  soft 3055  3080 

Gumbo,   blue,  tough 3080  3090 

Sand,  light  brown,  soft .. 3090  3130 

Soft,  with  hard  spots. 
Salt  water. 

Shale,  gray,  soft :. 3130  3148 

Rock,  hard  (Pyrites) 3148  3150 

Shale,  gray,  soft 3150  3155 

Rock,  brown,  hard .; ^3155  3157 

Sand,  white,  soft .--.....3157  3191 

Gumbo,  blue,  soft 3191  3202 

Sand,  white,  soft 3202  3233 

Shale,  gray,  soft = 3233i  3279 

Gumbo,  blue,  hard .-. 3279  3300 

Shale,  gray,  soft u-^300  3336 

Sand,  white,  soft — __..3336  3396 

Shale,  gray,  soft ^396  3400 

Total  depth  -...  3400 

Only  small  showings  reported. 
Derrick  112  feet  high. 

According  to  the  log  of  the  Mitchell  No.  1,  this  well  had  almost 
'  reached  the  "Red  Beds." 
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BoUinger  No.  1,  Empire  Gob  &  Fuel  Co.,  Choctaw  County,  Alabama. 

Location:     Section  13,  Township  9  N.,  Range  3  W. 
Drilling:     March  28,  1918;  May  16,  1918. 

Casing  record:     10-inch,  97  feet;  8-inch,  1142  feet;  6-inch,  2,856 
feet. 

Thickness  Bottom 

Tertiary:                                                                             Feet  Feet 

Clay,  red,  hard 8  8 

Sand,  brown,  soft 15  23 

Rock,  blue,  hard 7  30 

Flint,  very  hard. 

Shale,  blue,  soft , 110  140 

Rock,  brown,  medium 5  146 

Shale,  blue  soft 65  210 

Gumbo,  blue  soft. 80  290 

Rock,  black,  hard. 12  302 

Gumbo,  blue,  soft 110  412 

Shale,  g^ray,  soft 148  560 

Sandy  shale,  brown,  soft 90  650 

Rock,  black,  hard 2  652 

Gumbo  and  shale,  blue,  soft 98  750 

Gumbo  and  shale,  blue. 90  840 

Sand,  green,  soft . 60  900 

Fresh  water  flow. 

Shale,  gray,  soft 120  '  1020 

Sand,  white,  hard 100  1120 

Gumbo,  blue,  soft 22  1142 

Gumbo,  blue,  tough 20  1162 

Sandy  shale,  gray,  soft 180  1342 

Rock»  brown,  hard 2  1344 

Gumbo  and  shale,  grray 65  1409 

Shell,  white,  medium 8  1417 

Gumbo  and  shale,  blue 90  1507 

Shell,  white,  hard 12  1519 

Gumbo  and  shale,  grray 80  1599 

Rock,  black,  hard 1  1600 

Gumbo,  blue,  tough 30  1630 

Ripley  formation: 

Sandy  shale,   gray 120  1750 

Sandy  shale,  gray. . 120  1870 

Shell,  white,  medium , 10  1880 

Gumbo  and  shale,  white 100  1980 

Selma  chalk: 

Chalk,  rock,  white,  hard 40  2020 

Chalk  rock,  white,  medium 80  2100 

Chalk  rock,  white,  medium 120  2220 

Chalk  rock,  white,  hard 110  2330 

Chalk  rock,  white,  medium. 110  2440 

Chalk  rock,  white,  hard 60  2500 

Chalk  rock,  white,  hard 60  2560 

Chalk  rock,  white,  soft 140  2700 

Chalk  rock,  white,  soft 80  2780 

Chalk  rock,  white,  hard 10  2790 

Eutaw  formation: 

Sand,  white,  soft 16  2805 

Salt  water. 

Gumbo,  blue,  tough 61  2856 
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Material 

Gumbo,  blue,  tough. 

Shale^  white,  soft 

Shale,  gray,  soft. 


Limestone^  white,  soft. 


Very  soft  with  hard  brown  spots. 
Lime,  white,  soft 

Very  rotten. 
Shale,  whiter  hard. 


Thickness 
Feet 

16 

20 

25 

10 


Shale,  brown,  soft_ 

Tuscaloosa  formation: 

Sand,  green,  soft 

Sand  packed 
Salt  water  show. 
Sand  rock,  white,  hard. 
Sand,  white,  soft. 


Sad  rock,  white,  hard 

Sand  green  

Salt  water  flow. 
Sand,  srreen,  hard. 


Sand,  white,  medium. 


Gumbo,  blue,  tough.. 
Sand,  white,  hara. 


••••••««  A 


Sand,  white,  very  hard. 


Lower  Cretaceous  (?) : 

Sand,  redish,  hard.... 
Gumbo,  red,  tough. 
Shale,  red,  hard. 


Shale,  red,  medium  hard 

Gumbo,  red,  tough 

Shale,  red 


Gumbo,  red,  tough.... 


ign. 
Shale  and  gumbo. 
Very  broken. 

Gumbo,  red,  tough 

Shale,  red,  hard 

Shale,  red  . ^ 

Shale,  red 

Gumbo,  red  

Shale,  red . — 

Sand,  very  hard...! — 
T.  D. 


■  W^**!  ■■■!■■■■  ■■<•»—  •  •••• 


Record  of  CvUom  Springs  boring. 

Hatchetigbee  formation: 

Lm>se   surface  materials,   varying   slightly 
color  and  texture. 


m 


«■ *• ■••« ••••»■•« ••••••*« • • • ••« 


Alterations  of  blue  and  sandy  marl  (clay),  with 

indurated  blue  ledge  6  feet  thick  at  base 

Soft  clayey  marl 


160 

10 
20 

59 
30 

4 
60 

9 
55 

40 
50 
12 
60 
60 

15 
25 
55 
30 
10 
55 
20 
50 

10 
30 
25 
20 
15 
10 
20 
8 


80 

81 
23 


Bashi  formation: 

Greensand,  with  shells,  3  feet,  followed  by  22 
feet  alternating  hard  and  soft  beds,  the  latter 

fossiliferous  and  water  bearing „    25 

Marls  or  blue  clays 46 


Depth 
Feet 
2871 
2891 
2916 
2986 

3146 

3156 
3176 

3235 
3265 

3269 
3329 
3338 
3393 

3433 
3483 
3495 
3555 
3615 

3630 
3655 
3710 
3740 
3750 
3805 
3825 
3875 

3885 
3915 
3940 
3960 
3975 
3985 
4005 
4013 


80 

161 
184 


209 
255 
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Itfaterial                                           ..  Tljackness  Depth 

Feet  Feet 
Brown  and  blue  marls  (clays)  in  many  alterar 

tions  (lignitic?) ^_ rrt^Zl    .  276 

Tuscahoma  formation: 

Blue  marls  or  clays,  with  2  feet  of  greensand  at 

;    Lignite,  6  feet,  followed  by  19  feet  of  brown,  .. 

tough  mart  (clay) 24  361 

:    Blue  sandy  marl,  with  many  varieties  of  shdls; 

Venericardia  planicosta  recognized ^.^^  •  23   .  384 

Blue,  sandy  marl  (clay) 58  442 

Brown  marl    (clay),  5  feet,  with  32  feet  blue 

marl  below > "37   '  479 

Greensand  marl,  9  feet,  followed  by  37  feet  of    ' ' 

blue  marl  (clay) ;  at  500  feet  water  was  struck 

which  flowed  10  feet  above  the  surface 46  525 

Nanafalia  formation: 
]  ^,  ;    Brown  clay  marl,  19  feet,  followed  by  15  feet  of 

blue  clay  with  greensand,  containing  shdls 34  .  559 

Brown  marl,  resembling  soapstone;  contains 
shells;  stream  of  water  near  bottom  which 

I  .  i  -        flowed  30  feet  above  surface 50  609 

.  :}.]    Gray  aandy  marl,  with  shells , 15  624 

..   Gray  sandy  marl,  with  shells;  more  clayey  than  . 

Very  tough  blue  marl  (clay),  at  base  of  which 
is  a  thin  layer  of  white  sand  and  then  a  thin 
layer  of  greensand ...., 71  759 

Nah^la  formation:  -     '    - 

Brown  marl  (clay),  5  feet,  followed  by  alter- 
nating beds  of  clay  and  sand,  mostly  sand' 

first  salt  water) : 20  779 

Alternations  of  gray  and  brown  sand,  with  marl 

Tough  blue  marl  (big  vein  of  salt  water) 

Sand  and  clay  alternating 

A  kind  of  white  limestone  (?)  containing  mica, 

passing  below  into  3  feet  of  blue  sandy  marl, 

containing  shells  28  860 

Blue  marl  (clay),  14  feet,  followed  by  14  feet  of 

blue  marl  and  sand,  numerous  shells 28  888 

Marl  12  feet,  with  streaks  of  sand,  followed  by 

brown  sand  and  marl,  12  feet 24  912 

Sucarnochee  and  Clayton  formations: 

Greenish  rock,  chalky  above,  hard  below ^ 11  923 

Sandstone,  4  feet,  followed  by  25  feet  of  white, 
blue,  and  gray  quicksand   (strong  stream  of 

Marls  or  clays,  mostly  grayish  or  light  brown, 
with  several  ledges  of  extremely  hard  rock, 
e.  g.,-  one  2  feet  thick  at  966  feet,  one  1  foot 
thick  at  971  feet,  one  3  inches  thick  at  978 
feet,  one  1  foot  thick  at  1,000  feet 137.  1089 

Ripley  formation: 

Tough  black  clay,  2  feet,  followed  by  99  feet  of 
dark  blue  clay,  some  of  it  quite  hard  and  firm, 
some,  very  soft  and  sticky 101  1190 


26 

805 

13 

818 

14 

832 
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Material                                                  Thickness  Depth 

Feet  Feet 

Snuff'Colored  clay,  soft  and  sticky 13  1203 

Gray  sand  and  shells,  12  feet,  followed  by  5  feet 

of  soft  sandy  clay .     17  1220 

Selma  chalk: 

Hard  ledge,  4  inches  thick  at  top,  below  which 
are  about  125  feet  of  moderately  hard  gray- 
ish or  blue  rock,  with  scarcely  any  change  in 
color  or  texture,  to  bottom  of  boring;  no  shells 
observed;   "Rotten  limestone" 125  1345 

The  following  additional  notes  regarding  this  well  may  be  of 
interest:  At  80  feet  water  was  struck,  but  it  did  not  overflow.  At 
200  feet  there  was  a  bold  stream  of  mineral  (vichy)  water,  Which 
overflowed.  At  400  feet  another  strong  stream  of  mineral  water,  like 
the  preceding.  At  1,000  feet  a  stream  of  salt  water  with  inflam- 
mable gas  was  struck.  The  present  flow  combines  the  streams  at  200, 
400,  and  1,000  feet.  The  water  is  decidedly  salt,  and  has  a  tempera- 
ture of  83"*.  The  gas  collects  in  bubbles  or  in  a  foam  on  the  suxface 
of  the  water  in  the  tank  into  which  the  stream  flows.  A  lighted 
match  touched  to  this  foam  ignites  the  gas,  which  bums  over  the  sur- 
face of  the  water  for  some  minutes,  unless  extinguished  by  accidental 
splash.  The  gas  may  also  be  ignited  at  the  spout,  where  it  burns 
with  a  flame  6  or  8  inches  high.  The  estimated  flow  is  10  to  15  gallons 
per  minute. 

Log  of  MobUe  Oil  Company,  No.  1  WeU,  Coden,  Alabama. 

Top       Bottom 
Feet  Feet 

T  icmi^A  9K  27 

^^MmwSL  •  AA  V^7         ■■■■■»■■  I  ■■■        ■■■■■■-       II     T-TT T ~  M#V^  mm    9 

Blue  clay  and  sand 27  102 

Coarse  white  sand 102  117 

Stiff  blue  clay 152  174 

Blue   sand.......... > ...._.............>........ . .~~..... . — .»..........>..  174  loU 

Blue  shale  and  shells 180    *  ■        202 

^^y  ^  ^a VS        ^^ mCwJf  ■«•••«*••*«•■  «>■•*•  •■«•  •••  •« ••••«■« •*■  ••••>•  •••  •« ■•«■*■*•■  •  •*•••*«■*«•••  •  •  »•••«••«««•■•■  •>««••*••••  •  k ••■  ■•  »••••**•> •  v»*« •*•       md \^  a4  ■■  %^^M 

k^y  ^j^  ^  ^  mJ^  «■•••••  ■•*«•••*••«  ••••  •••■■«■««  •••«•*  •«■•*••*•••>••••  ■«««*«■••••••••««  »•*•  •••*•*•  a*^  >••■•■••«■  ••■■  ■  ■*»•—» ^a*^—  ■•«•••  ••••■•  m  •mm  ■  •         md  V^^B  mm  %^  %^ 

^^4  Vftw  ^  ^  Ct  jf  — ♦»» »—  mm**' ••*•**»•  ■■••^»  *  —»—■*»■—  •■«  •—»  m  m  »***■•»*  *  «»■  »•••»•■  »m«»»  mmmm  *■—  ■  ■■^**— *  ■■■■■■■  ■■■  ■■■^■*«  ■■■  ■  ■  mmmmmmmw*         *#VV  A    I  ^B 

Coarse  white  sand 274  320 

Blue  shale  and  shells. 320  340 

Blue  shale  340  '    375 

^T^^imMijCjii"     ».»„».»»„,„.............■.......«....».».....■■■■■■■.■■...■....■..■■........■■■■■...........■..■....... Ill ■■■■..^    V  I  %M  %M  I  %^ 

\jf  A  a  T^wA  .M,..^....,. ..............«.*..■■■..........■■  ■■■■■■  ■..—-.•.....................■......................■..■■ ""I ■■■I..*     w  I  O  w  I  v 

CjUmbO    _..._..._....».......~.~.~.~...— ~~.~.»..~...~~~~.~~'~*— -.^-...^...^....^—.—^..^—^   oi*f  o«74 

Blue  sand  ..... :•• '394-'  404 

Blue  shale  ....^ . .404  409 

Blue   sandy  clay ' .-« — V  A(fd  454 

Blue  clay 454  '  4^7 

Sand  477  •    492 

Blue  shale 492  521 

Sand ,.-, — II  i....~— .- ~.~..-.~~..— ...~.......~....~....~...~~-~.~...~  o^A  oox 

Blue  shale 531  571 

Gravel  571  576 

Blue  shale 576  626 
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Top  Bottom 

Feet  Feet 

Blue  shale  and  shdls ,. 626  628 

oiiie  ciay~.......^»...^..^..— ^..^...^.^..■-■..._... ^^ ........^...^...^... , >.i».~^ ^....^  Omo  o4o 

Sand  — .^ ~. ~ ...^.^....^ -.^ .»~.. 648  670 

Blue  shale  and  lignite 670  672 

Blue  shale  and  rotten  shells 672  692 

Sand  and  shells 692  712 

o n&i 6    ^ ,.     -.^     ,,  ^  -  MTT I X A  iiix. 

Shale  and  shells 761  771 

Shale  and  small  shells :. 771  780 

Gumbo  815  840 

Sand,  salt  water  and  gas 840  899 

^M  A  CV    ▼   ^vA        ~-~"'~~~~~~~'-~~~-' -**--"■-  — --- -p,--.--  — ■■irrfTTT-r »»ir««»wwai  ■  ra  ■■■■■»■■!  ■>■■■  —  ■■  ■■■■  ■■■■■■■■■  ■■■■  ■■  ■■■■  ■!■■■>■■■          \^9^  9^  ^^^^m\M 

^yV  &  VV  ^F               \^aCV  ^V    ■•  •*•  >•■••••■«••■••*■  ■  •«•  ■••«  •  aa  ■  >••••  •  »■■■■■•»—  ■■»■■■>  •  ••  ■••«  ••••••  •*••••  »•••••*«•••  *•«••••«  »■■■■■■■■■  ■■■■■»»•  ••■  ■■■■w          ^/  HK  \^  ^W^^    9 

Blue   clay 967  984 

1^  Ea  w»  A  w     tt  a  A  \Jm     O  a  •  V  •  A  o  •»•••*«  •  ■**•  >>•*••  •••«  >•  ■>»•  •  ••«  •■••••  ••«••  ■••••••••••■••  •  >  ••••  >•••  ••»•  *••  •■■•••  •  «••  •  •••«••••  ••-•  •«•>     v  ^T^B  A  ^^^#  I 

IS  1  ue    c  1  a jf.....~..-~.............. ...... ......................«.....>........... — ........................M........ ......... X  Ut> u  xtio v 

Blue  clay  1070  1092 

Conglomerate  pebbles 1092  1094 

^L  A  Cva  \a    i^a  %iB^^    as  a  a  v^va^s •«■■■*>■••«  *•••■••*••••••■•«  »'••••»••••••••■••«••••••■••■■••«*•••••••••«••••■•••••••»•■•«»••••«••••••*•■  jl\^%f^^e  ^l  jl  jl^t 

I^^Cw  a  A^a        JL  ^^^^Xm       ———»»*■■•■•*•»*%—•»•■•■—»•»—»■•>■■■»••»*••*•••■*— ■•■••••^■^^••••■»»— ••••■■■■•■■■■»••—■»■■■■«■»#—■••**■■»  ^L  ^L  ^L  \^  ^L  ^L  ^ka# 

^mI  \aaaw a^^^      •••  •«■•  ••  ■«■■■  •  ■  •  •••  ■* •  •  •  •« •••■•  ••  •«••  * •  ■•••■  ••■•••«••••••••••  •  •«•••••  «•«••  ■  ••••  •«*»••  ••••••  •  •••«••••••••«••>•  •  ••••■•  ••*•»•••  ■  ^k ^k  ^k ■■  i^l  ^l ^s ^^ 

Sand  rock  1 148  1 153 

Gumbo   1 1 53  1 1 56 

Sand  rock 1 1 56  1 164 

Gumbo    1164  1169 

Blue  clay  and  lignite 1173  1196 

Hard  rock 1196  1200 

Gumbo   1200  1212 

Gumbo  and  lignite 1214  1224 

RatIt                                                                                                                 1224  12^1 

JLv^^^w^^             •_•>•••■  B  ••■*•>■••*••■  Kvca*********  ••••>•••••■  ■■••••*••■••••••■•*•••••»•*••••■«••«*«■••••••••••«••••*•••••••••••■••••••*•«•«••••••»•  ^kAv^^^^  JkAv  V^%^ 

Blue  clay  and  shell 1238  1246 

f  ninVm                                                                                                                              124fS  '12't8 

Shale 1258  1283 

J^f^^^^^^a^              ••••■  ■■••>*•••••••••■*  ••■  •••■••••■■••••*«a*a     ••••*••  ■•••••  » ■»*»  ■  a—  >»■»■  >  •  *•  Kaa  aaaa  aaa«a  a  «• «  Baaaavaaaa*  •  >«•*••**••■  aaa  •*«••••••••  aa«  JL  fl^P^^V^  ^L  fll^^^^ 

^^^  wftaaS  1^^^                  X--ll-»»rfWl»ttJB««*"»«""«»«««  ■■■T^a  ■¥»«*-«tTatrtrTt  r>~T~---T^  Ttrr-'r--~T<«— ~-*~^~-'— --■'-T~~<TT~— -~~— ~T-T-T  TTT~T»~~~~~-~TT~TT~TT- -^  ^LmV^J^^  ^L  %^^^^^ 

Shale    1308  1353 

Gumbo   _ 1353  1438 

Limestone,  blue  1438  1440 

Limestone  and  shale — 1440  1452 

Lime  rock 1452  1469 

Sand  and  shells — gas  and  salt  water 1459  1519 

Limestone    1519  1626 

T.  D  . 


COASTAL  PLAIN  AREA  211 

ROBERTS. 

The  deepest  boring  made  in  Escambia  County  is  a  well 
bored  for  oil  on  the  banks  of  Conecuh  River,  6  miles  above 
Roberts.  Unfortunately  samples  of  the  materials  pene- 
trated at  different  depths  could  not  be  obtained  except  in  a 
few  instances.  At  a  depth  of  100  feet  the  St.  Stephens  lime- 
stone was  struck,  and  the  boring  was  still  in  the  same  rock 
at  the  depth  of  190  feet.  Claiborne  shells  were  brought  up 
in  abundance  before  the  drill  had  gone  700  feet.  As  nearly 
as  can  be  determined  the  boring  must  have  gone  to  the  base 
of  the  Tertiary,  if  not  into  the  Ripley  beds. 

A  great  volume  of  water  was  struck  at  less  than  700 
feet.  It  was  estimated  that,  when  half  shut  off,  this  flow 
was  3,000  gallons  per  minute,  and  much  greater  before  being 
reduced. 

The  boring  was  done  by  M.  Canfield  in  1902-3.  The 
Grand  Gulf  sands  are  at  the  surface,  and  the  lower  part  of 
the  river  bluff  is  formed  by  the  calcareous  sands  of  Miocene 
age,  while  the  top  of  the  St.  Stephens  limestone  is  not  far 
below  the  water  level  in  the  river,  since  it  shows  in  the  banks 
a  few  miles  upstream.  The  water  which  pours  out  of  this 
well  is  beautifully  clear  and  blue,  such  as  is  seen  in  lime- 
stone springs,  and  is  decidedly  limy. 

The  record  as  given  by  Mr.  Canfield  is  as  follows : 


Record  of  Well  at  Roberts. 

Gumbo  

Gumbo   

Layers  of  shell  rock  and  blue  clay,  1  or  2  inches  thick 
Blue  clay,  1  foot;  white  shdl  rock,  2V&  feet;  blue  clay, 

shell  rock,  5  feet;  very  hard  flint  rock,  6  inches; 

soft  lime  rock,  2  feet;  blue  clay,  2  feet 

AivAAAJi^?       JL  \^\^aW      »■■•—■■■■•—»»■•■••■■***■—••■••*••••»•■— •••♦••■■■■■•— •»■■■>■■■■■■  »i«B»»^»»w ■■■■■■■*——•■■■■■■♦■— •■■>»■■■■■■ 

Hard  lime  rock,  18  inches;  soft  lime  rock,  2H  feet; 

hard  lime  rock,  2  feet 

Lime  rock;  small  slow  at  about  150  feet 

Lime  and  sand  shale  (water) 

ftl^ Vw  A A^W  X  \^\^ aL  ■■•■■■■■  ■■■—*»■■■*■■■■  •••••  •  •■  ■  ■■  mm >•■♦—•  »««•  •••  •••«•«* »*••■  I  ■  ■  ■  ■  I  ■  ■■  ■*■  ••••••••«•«•  •«•< 


Lime  and  sand  (water) 
Hard  sand  rock  (water) 


Feet 

Feet 

0 

22 

22 

37 

37 

39 

39 

60 

60 

61% 

61% 

90 

90 

1 

90 

100 

113 

113 

120 

120 

126 

.  126 

234 

234 

248 

.  248 

317 

.  317 

337 

.  337 

347 
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Feet  Feet 
Black  muck,  green  clay,  lignite,  trace  of  oil;  strong 

flow  of  water  (3,000  gallons  per  minute)* 347  353 

Lime  rock,  lignite,  oily  sand 353  363 

Shale    363  365 

Sandy  shell  rock 365  375 

Shell  rock  375  388 

Sandy  shale  388  401 

Soft,  honeycombed  lime  rock 401  413 

Gumbo  (sea  sediment) 413  416 

xiarQ  sneii  rocK...........^..».^.>....^.....«........».......^_^^»..«.........^^.^...„..^..^._^...^.._  44-0  4m  i 

Soft  sand  rock,  lignite . ._ 427  441 

Lignite  , 44 1  446 

Sand  446  466 

Soft  lime  rock,  becoming  harder. 466  480 

Honeycombed  lime  rock  ( water )...^ 480  490 

Hard  lime  rock . 490  505 

mk^f  A  Wb^i^       «  b  ACA  aL  am       ■"- ~ ~  —  -'-!--■■  -tt ■■■"■■■■■■■■■■■«i»»ii     ~i ■»!■■■ ■!     ~i  mw  i      iiiti~i %^^^  %^  V^^^^v 

Lime  rock  ^ 506  522 

Sand,  strong  flow  of  water,  nearly  as  great  as  that  at 

350  feet  524  526 

Lime  rock,  sandy  at  times 526  588 

Lime  rock,  part  shells 600  629 

Blue  sand  shale 629  639 

Lime  rock  ....._ _ -...._  639  653 

Sand  and  shale;  at  675  feet  good  flow  of  water 653  698 

Lime  rock;  thin  stratum  of  coal  in  last  30  feet 698  748 

Shell  rock  (cap  rock) 748  758 

Sand  rock,  much  mica 758  764 

Shell  rock 1 764  773 

Hard  slate ^..  773  813 

Shell  and  lime  rock. 813  821 

Sand  :..-.. 821  831 

Shell  and  sand 831  911 

Pyrite 911  912 

Blue  marl  912  923 

Gumbo,  some  shell 923  958 

Chalk    „ 958.  960 

Gumbo 960  568 

Soft  sand  rock 968  988 

Sand  rock  988  992 

Pyrite  992  999 

Gumbo,  streaks  of  shale 999  1148 

Dark  clay 1148  1154 

Hard  lime  rock,  shells ...1154  1158 

Clay,  like  lime ....1158  1159 

Lime,  shells,  sand  rock _ — 1159  1164 

Gumbo,  some  gas 1164  1214 

Porous  lime  rock 1214        .     1220 

Shale    - ~ -1220  1240 

Soft,  porous  black  rock,  oil  sand - — 1240  1245 

Dark  shale  ~ 1245  1290 

Dark  green  sand 1290  1305 

♦The  water  from  350  feet  came  up  through  a  12-inch  pipe  22  feet 
above  the  ground,  then  8  feet  through  a  4-inch  pipe,  in  all  30  feiet. 
From  the  top  of  this  pipe  a  4-inch  stream  was  projected  35  feet  into 
the  air,  65  feet  above  the  ground  surface. 
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Feet  \"  J'ea 

Soft  rock ISOB    .        1310 

Dark  shale :. ;..1310  •  1320 

Gumbo  with  shell 1320  ..    1337 

Soft  sand  rock . 1837  1330 

Dark  shale 1850  .1355 

Shells,  lime  rock : .:.->.1355  1360 

MJWL^uL    SAcUv      ■        I    ..^.»....^..». ■«■....« ..^^»..^^....^...»...ji................  ■..tM...»t..»M...»..L0iO"  XO  f'i^ 

JLiaric  snaie  ...~~...~ .~..~-..»~...— -..~.,.^„......^..^ —...^.^..^  :  <..to...~.-w....».x<>oU  'idoSU 

White  clay - u 1390  1400 

Soft  sand  rock,  black  specks 1400  -  •  1410 

oanciy  snaiey  DiacK  specikS_.~....~.................~.._~....>......i.....~.~.<...~«..«.«i^~...x4xu  x4mm 

uarK  snaie  ....~.....~..»»....iui — ......_..~_~..iH>.................»..»>_.w........_^._.>......._..._.....x4^&'    'y*/'  x4oa 

Pyrites,  shells,  sand  and  rock  mixed  together,  salt  wa-  -   '» 

ter,  flow  150  gallons  per  minute 1489    -  ^.     1484 

Dark  shale,  hard  streaks  and  some  shells...... :..1484  '^USM 

Dark  clay  or  gumbo . - .1522  ■     -    1550 

Hard  flinty  rock . 1550  1553 

Gumbo  shale,  some  shells.^ : 1553  1640 

At  this  depth  the  formation  should  be  lower  Nanaf alia  or  Kaheola. 
At  1300  feet  a  petrified  sea-crab  shell  was  found. 

At  1600  feet,  salt  water  about  200  gallons  per  minute. 


GenertU  Section  exposed  along  the  Alabama  Rivera. 

From  Coastal  Plain  Report. 

Figure  27,  Column  1,  Tombighee  River, 

•  •  ■  .• 

1.  Vicksburg.     White  Limestone   with    Orhitoidea    mantelli^ 

forms  upper  70  feet  of  Saint  Stephens  Bluff,  upper  part 
of  Baker's  Hill,  and  greater  part  of  river  bluffs  down  to 

2.  Jackson.    Arg^illaceous    White    Limestone    lower    part    of 

Saint  Stephens  and  Baker's  Bluffs . , :...60feet 

3.  Scutella  beds,  underlaid  by  coarse  gnreensand  and  Claiborne 

4.  Yellowish  gray,  calcareous  sands,  with  Ostrea  aeUasformis, 

clayey  in  part,  traversed  by  hard,  sandy -ledges,  grr^n- 
sand,  with  comminuted  shells  at  base : ^5  feet 

6.  Aluminous  sandstones,  daystones,  etc.,  of  jointed  structure, 

forming  at  White's  Bluff  a  perpendicular  cliff.......... 115  feet 

7.  Brown  clays,  sandy,  non-fossiliferous,  30  feet,  followed  by 

3  feet  marl  and  15  feet  purplish  brown,  sandy  clays; 
then  28  feet  of  sands  striped  with  brown  clays  and  in*- 
closing  two  beds  with  marine  shells ;  in  all .......75-76  feet 

8.  Dark  gray,   sandy  clays,   striped  with  brown   or  purple, 

sandy  clays.  Very  few  fossils  exposed  at  Davis's  Bluff, 
White's  Bluff  and  McCarthy's  Bluff 100  feet 

9.  Clayey  marl,  passing  into  a  greensand  marl  18  feet  thick 

^  wood  s    J9JV1IX    man / ^.....,.,.« ..^.....^.»..>....«....... .^.w...w-<.«.»...«.< — —...•..•..^.••««,..vx  xeew 

10.  Gray,  clayey  sands,  with  four  or.  more  thin,  seams  of  lig- 

11.  Laminated,  sands  and*  indurated. sailds,  with  boulders .30ie£t 

12.  Gray,  sandy,  xlays^r.  striped  with,  some  what  harder,  project-. 

ing  ledges „  ..  .  • ., « ..,« — ;— ^ .•.,.-..*:i.^..35%40  feet 
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13.  Greensand  marl   (Bell's  Landing) 7fee^ 

14.  Sandy,  laminated  clays 15  feet 

15.  Gray,  sandy  clays,  rather  thin  bedded;  hard,  sandy  ledgre  at 

m^9L  OC  r-iTr«iirii ■■■        ■■■       j ■■■■      i ii     _■       ,,■■ ■■■  i  ■■■>■■■■■■  .r.  -  f.i  .n  mt^     &^^6w 

16.  Glauconitic  sands  and  clays,  with  Gryphasa  thirsas 18  feet 

17.  Glauconitic  sands,  with  Grypkaea  thiraae,  at  Lott's  Ferry, 

Eureka  Landing,  and  Nanafalia  Landing 35  feet 

18.  Black  clay,  passing  into  a  greensand  marl,  with  Gryphaea 

19.  Black,  micaceous,  glauconitic  sands 15  feet 

20.  Lignite  7  feet  and  5  feet  gray  day  below 12  feet 

21.  Gray,  sandy  clays,  cross-bedded  sands  and  laminated  clays 

in  many  alterations 80  feet 

22.  Greensand  marl  (Naheola),  with  black  clay  below 20  feet 

23.  Between  Naheola  and  Black  Bluff,  black  clays,  thickness 

unknown. 

24.  Yellowish  clays  30  feet,  underlaid  by  50  feet  of  black  and 

dark  brown,  slaty,  fossiliferous  days.  Black  Bhiff  fos- 
sil r  RO  f  Aei: 

25.  Dark  blue  or  black,  sandy  clays,  with  indurated  bands,  cal- 

careous below,  passing  into  an  argillaceous  limestone  16 

to  18  feet,  with  phosphatized  shdl  casts  (Ripley) 55  feet 

26.  Argillaceous   limestone,   with   hard   ledges,   holding  many 

shdls    (OaWea^    Exogyra,    Gryphaea)     (Rotten    Lime- 

27.  Hard,  calcareous  sands,  highly  fossiliferous,  6  to  8  feet; 

thin,  yellow,  cross-bedded  sands,  15  feet;  and  below  this 

a  phosphatic  greensand,  8  to  10  feet About  25  feet 

28.  Cross-bedded,  glauconitic  sands  with  thin  clay  partings, 

yellowish  color  prevailing — .40  feet 

29.  Dark  gray,  laminated,  sandy  clays,  alternating  with  bluish 

30.  Laminated  sands  and  clays,  alternating  with  cross-bedded 

31.  Compact,  micaceous  sands,  cross-bedded  sands,  laminated 

days  in  many  alternations,  including  two  small  beds  of 
pebbles  and  thin  bed  of  lignitic  matter 60(?)  feet 

32.  Purple  and  mottled  clays,  10  feet,  with  15  feet  of  yellow, 

micaceous  sands  below . 25  feet 

33.  Purple  and  mottled  days,  10  feet,  with  10  feet  light  yd- 

low,  coarse,  cross-bedded  pebbly  (chert)  sands 20  feet 

84.  Purple  and  mottled  clays 10  feet 

36.  Purple  and  mottled  clays 10  feet 

36.  Dark  gray,  laminated  clays,  sandy  partings,  25  feet,  and 

gray  sand  indurated,  15  feet,  at  Venable's  and  near  Saun- 

37.  Sandy  clays,  with  leaf  impressions,  black  scales  like  graph- 

ite fragments  of  lignitized  stems. 


Figure  27,  Column  2,  Alabama  River. 

1.  Vicksburg.    White  Limestone,  with  Orbitoides  manteUi;  hall 

back  of  Claiborne,  also  back  from  river,  from  Marshall's 
Landing  to  Gainestown At  least  140  feet 

2.  Jackson.     Argillaceous    White   Limestone,   with   bones    of 

Zeuglodon  cetoidesr  phosphatic  nodules,  and  marls,  from 
Claiborne  to  Marshall's  Landing 60  feet 
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8.  Scatella  bed,  followed  by  coarse,  ferruginous   sands,  of 
which  17  feet  is  highly  fossiliferous;  hard,  sandy  ledge 

*•  V      a^^M  13^7      ••■■—■■•■■■■■  ■■■■■■■■■■  ■■— ■■■■■  ■■■»■  ■  a^— —»<—*■■—  ■  < ■ — •*■*•••«•■  •—»^»»#— ■■■■—•■■■■■— »—■■•»— *•■■■■> ■■*■■■■  I ■  I ■■■■•^^^r    A %^%^^0 

4.  Calcareous    clay,    alternating   with   greensand   containing 

Ostrea  seUaeformis  2b  feet 

5.  Light  gray  calcareous   sands,  traversed  by  hard,   sandy 

ledges,  clayey  in  part,  Oatrea  sellaeformia  characteristic 
greensand,  and  shells  at  base 35  feet 

6.  Blue  clay,  passing  into  greensand,  upper  half  with  fossils, 

lower  half  highly  fossiliferous J22  feet 

7.  Calcareous,  clayey  sands 9  feet 

8.  Coarse  ferruginous  marl  8  feet  followed  by  20  feet  of  light 

yeiioMf  s&nciB,  icw  xossiis>.>.>~>.«>*.>~~.><».»«.>~>.«a.a»«>.»>....»«>.>..»...».<>.....~.»....>...Mv  leeir 

9.  Bluish,  jointed  clay 12  feet 

10.  Light  colored,  aluminous  sandstones,  claystones,  and  sili- 

11.  Reddish,  cross-bedded  sands,  2  feet  lignite  at  base 22  feet 

12.  Laminated,  sandy  clays,  gray  color 15  feet 

18.  Yellow  sands,  passing  below  into  gray,  laminated,  sandy 

14.  Greensand  marl.  Bell's  Landing... 10  feet 

15.  Gray,  laminated,  sandy  clays  22  to  23  feet,  passing  into 

clay  marl,  Gregg's  Landing,  5  feet 30  feet 

16.  Sandy  clays  of  prevailing  gray  color,  varying  in  degree  of 

sandstone  and  coarseness  of  lamination,  1  foot  green- 
sand marl  at  base ~. — . >...... 50  feet 

X  f .  wrsjr ,   Bsiiuy   cmy8...-»«....»^.™.«..........»...«~.....».-..~....~.— .......».~*«.....~-~...~».— .~...........».....Xw  xocv 

18.  Gray,  sandy  clays,  alternately  thin,  laminated,  and  heavy 

bedded;  indurated  by  glauconitic  clay  on  top  and  green- 
sand bed  in  middle 37  feet 

19.  Glauconitic  sands,  with  Chrypkaea  thirscLe,  indurated  ledges 

passing  through  beds ^ 18  feet 

20.  White  cross-bedded  sands 12  feet 

21.  Bluish,  clayey,  glauconitic  sands,  with  Gryphasa  thirsae. 

22.  Glauconitic,  clayey  sands  of  varying  degree  of  hardness, 

bed  of  lignite  4  feet  (Coal  Blun)  at  base 35  feet 

24.  Gray  clay,  cross-bedded  sands,  Burford's  Landing 10  feet 

25.  Gray,  sandy  clays,  forming  river  banks  from  Walnut  Bluff 

26.  Black,  sandy  clav  marl,  micaceous,  Matthews's  Landing 20  feet 

28.  Argillaceous  White  Limestone  (Nautihia  Rock) 10  feet 

29.  Crystalline  limestone  (Turritella)  back  of  Bridgeport 

30.  Yellowish,  micaceous  sand   (Ripley  fossils)   at  Bridgeport 

and  hills  back  of  landing 55  feet 

31.  Dark  bluish  gray,  sandy,  micaceous  clays,  weathering  into 

yellowish  shales,  with  indurated,  sandy,  projecting  ledges 
at  intervals  of  5  to  10  feet  throughout  whole  thickness, 
exposed  at  Bridgeport,  Tear  Up  Creek,  Canton  Landing, 
and  hills  back  of  Prairie  Bluff  and  in  Gee's  Bend 100  feet 

32.  Bluish,  argillaceous  limestone,  with  phosphatized  shell  casts, 

etc.,  Ripley  formation 30-35  feet 

83.  Sands  of  various  colors,  dark  blue,  gray  to  white,  traversed 

by  indurated  bands  of  calcareous  sands  with  Cretaceous 

84.  Highly  argillaceous  limestone,  with  ledges  holding  many 

shells,  Ostrea,  Gryphaea,  Exogyra. 1,000  feet 
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36.  Kird,  <^careoUB  sands,  with  fossils  strongly  phosphatic  in 

^^  Alternating   layers  of   horizontally  laminated  and   cross- 

bedded,  yellowish  (glauconitic)  sands.-^.-: ^40  feet 

4W.  tjaminated  blue  clays . 10  feet 

:38.  Blue,  micaceous  sands 16  feet 

59.  Light  colored  micaceous  sand....... 20  feet 

i40:  Laminated  clays  and  blue  sands,  thickness  not  determined. 


Figure  27,  Column  3,  Chattc^ochee  River. 

.Lower  Cretaceous : 
1.  Light  green,  highly  micaceous  sand,  resembling  weathered 
schist;   but   for   occasional   water- worn   quartz   pebbles 

:  :    might  be  taken  for  schist^:^ - . 8  feet 

.  2.  Hard  day  stained  by  ferruginous  matter;  breaks  with  con- 

idioidal  fracture  — .-... ~ . .~....j 1  foot 

.  31  Hard,  white,  coarse-grained  sand,  held  together  by  white 

\^ m0^jt         ••%«•«••■•••*«■•••*•  ^^ •••>* •  ••«•••• —•••••••••* •  ••■■■y •■■■^y* •  ■■■■■■■*■•♦—  •* •  ••••  »■  ■■— ■•••^•■■■■» ■■■■■■■■  ■■■■■■»    ■■■■■■a ■■»■■■■  JL %9    A ^^^7 w 

4.  Red. and  gray  variegated  sandy  clay  (typical  Tuscaloosa); 

Shown  at  water's  edge,  mouth  of  Bull  Creek,  Georgia 6  feet 

6.  Strongly  cross-bedded  coarse  sand  and  pebbles  with  some 

few  fragments  of  schist  and  just  enough  white  clays  to 
hold  the  mass  together.  The  quartzose  pebbles  are  all 
well  water-worn,  while  the  softer  bits  of  schist  are  but  a 
slightly  abraded.  The  stratum  varies  in  color  firom  white 
to  lemon  yellow  and  in  places  green,  while  the  upper  be- 
comes mottled  purple  and  yellow.  This  last  phase  is 
most  strongly  developed  at  Thomas's  bluff,  Georgia,  due 
east  of  Fort  Mitchell,  Alabama.    Top  of  the  Tuscaloosa...40  feet 

Upper  Cretaceous — Eutaw  Formation: 

.  6>  Dark  gray  calcareous  sand,  pyritous  and  containing  nodu- 
lar masses  6  to  12  inches  in  diameter  with  calcite  nu» 
clei.      These    nodulesr   are'   arranged    in    strata    about 
2  feet  apart  and  terminate  in  an  indurated  stratum  about 
/  12  inches  thick.     Small  fragments  of  lignite  are  scat- 
tered about  through  this  stratum,  and  one  or  two  large 
•     '  masses  filled  with  calcified  teredos  were  found.    The  only 
other  fossils  seen  were  an  Anamia  and  an   Exogyra, 
:.^.  .    '  probably  the  young  of  E.  costata  (?),  Say.    The  fossils 
'^  are  all  poorly  preserved.     Dip  at  this  point,  40  feet  to 

the  mile  southward : j 16  feet 

7.  Gray  sands  of  the  same  nature  as  the  preceding,  only  to 

.  nodules  were  seen,  and  the  shells  increase  in  quantity/  - 
particularly  in  the  lower  part.  The  upper  part  of  the  . 
stratum  becomes  argillaceous  and  contains  maiiy  fossil 
ca^ts,  mainly  lamellibranchs,  causes  landslides  in  the 
banks  like  the  Black  Bluff  clays,  which  they  resemble 
somewhat  physically.  These  sandy  clays  give  rise  tto 
Uchee  shoals -., — ~ 100  feet 

5.  laminated  dark  gray  clays,  with  masses  of  yellow  sand  dis- 

'tributed  at  irregular  intervals  throughout  the  stratum; 

best  developed  just  above  Uchee  Creek,' Alabama. i...^..2Sfe^ 

9w  Ydlow  and  white  sands,  with  thin  seahis  of  lignitic  saxid 
.ja^d  an  occasional  "bunch"  of  gpray  laminated  clay.    The^ 
,-,-        sands  are  ^icposed  fn  a  bluff  about  100  jrbrds  flrbnt  the       "^^ 
river,  just  south  of  Rodney's  Mill  Creek,  Georgia ^50  feet 
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10.  QuiUrt«o|9e  cong^lomerate  much  like  that  »t'  Havana,  Hale 

County,  Alabama;  forms  the  shoal  at  Beden's  rock  and 
the  bluff  at  Hatcher's  lower  landing;  merges  gradually 
into  a  yellow  sand , ..^ 50  feet 

11.  Yellow  sand  and  gray  clay,  containing  bits  of  leaves.    This 

stratum  and  the  following  are  seen  at  Chimney  Bluff, 
Alabama . : :60  feet 

12.  Light  yellow  and  white  sands,  containing  beds  of  well- 

rounded  quartzose  pebbles,  sometimes  20  feet  thick.  Lig- 
nitized  logs  can  be  seen  protruding  from  the  bluffs.  The 
sands  contain  a  small  Exogyra  at  rare  intervals.  The 
supposed  top  of  the  Eutaw  group - .46  feet 

13.  Gray,   sandy  calcareous   clay,   with   lines   of  bowlder-like 

concretions  projecting  from  the  bank;  first  seen  at  Law- 
son's  wood  yard,  Georgia.  Few  fossils  occur  in  the  lower 
part  of  this  stratum.  Exogyra  costata,  Say,  a  mile  above 
Blufftown,  Georgria^  where  characteristic  Ripley  shells, 
mainly  bivalves,  are  found  in  a  much  decomposed  state 
throughout  a  stratum  6  to  8  feet  thick.  The  uppermost 
10  feet  of  the  stratum  is  very  fossiliferous.  The  river 
washes  out  little  cave-like  recesses  in  the  banks.  Near 
Jomigan's  Landing,  Alabama,  slight  rolls  in  the  strata 
are  seen  involving  about  20  feet  of  the  sands,  and  these 
miniature  anticlinals  and  synclinals  continue  to  within 
two  miles  of  Florence,  Georgia.  The  dip,  estimated  from 
the  line  of  bowlders,  averages  about  20  feet  to  the  mile 
and  is  normal  in  direction^.; 120  feet 

14.  Two  miles  above  Florence,  Georgia,  and  making  part  of  a 

bluff  50  feet  high  at  that  place,  there  is  a  gray  sand  in- 
terlaminated  with  thin  seams  of  a  more  argillaceous  sand, 
all  of  which  is  unf ossilif erous.  Dip  here  about  40  feet  to 
the  mile  - :...; . 26  feet 

15.  Gray  calcareous  sands,  containing  a  small  fragile  Anomia 

and  a  line  of  hard,  round  concretiohary  bowlders 40  feet 

16.  Gray  and  ydlow  sands,  resembling  in  physical  character 

those  of.  the  Tertiary  at  Lower  Peach  Tree,  Alabama 30  feet 

Ripley  Formation: 

17.  Gray,,  highly  fossiliferous  inarl.    The  fossils  are  nearly,  if 

hot  quite,  all  bivialves,  and  ^are  mostly  comminuted  as  if 
they  formed  an  ancient  shore-line.  There  are  numerous 
shark  teeth  and  a  hard  black  substance  resembling  in  sec- 
;tiohs  the. under  shell  of  a  turtle,  black  coprolitic  (?)  peb- 
bles, and  fragments  of  lignite  ...J.... ..._ 3  feet 

18.  Sai^dy  stratum,  indurated  and  containing  Ostrea,  sp...... 1  foot 

19.  Cross-bedded  gray  sands  and  clay : . ~ : 15  feet 

20.  Fbssilif  ero\is  marl,  «bout  the  same  in  general  character  as . 

17,  only  little  or  ho  lignite  was  seen,  the  matl  appearing 
to  be  somewhat  glauconitic.     (The  strata  from  17  to  21, 
inclusive,  form  a  bluff' on  the  eastern  bank  five  miles  be-, 
low  Florence,  Grsorgia ..^~...>^..:...u^..>« :....^>.-. — — ... — . — ..2  xcset 

-21;  Gray,  glauconitic,  and  calcareous  sand,  weathering,  into 
fucoidal  masses  and  containing  a  few  soft  white  phos- 
-^hatic  nodules  i  ua :.^ ^i^.-..-..^ . lO  feet 

22'.  Gray,  fossiliferous  marl,  shells  much  decomposed.  An  occa- 
sional lignitized  log  and  numerous  slightiky  phosphatic 
nodular  miasses  containing  iossils  occur  in  this  stratum  5  feet 

23.  About  the  same  in  general  .character  as  21,  but  contains 
indurated  ledges  about  a^.£oot'.thidk,.*which;  show  the  dip 
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to  average  40  feet  to  the  mile,  with  numerous  rolls;  ends 

Just  above  the  mouth  of  Cowikee  Creek,  Alabama 170  feet 

24.  Soft,  less  coherent  sand,  gray  in  color;  appears  at  the 
mouth  of  Cowikee  Credc,  Alabama,  from  which  the 
southern  bank  of  the  creek,  composed  of  this  stratum, 
may  be  seen  to  rise  60  feet  from  the  water 60  feet 

26.  Gray  calcareous  sand,  with  indurated  ledges,  containing 
Exogyra  eostata.  Say;  Gryphaea  vesieularis.  Lam;  Ham- 
idua  onyx,  Plieatula  urtieo$a,  ATUnnia,  sp.;  forms  the 
shoals  at  Frances  bar  and  bluff  at  Euf aula,  Alabama 190  feet 

26.  Light  gray  and  yellow  sands,  interlaminated  with  sand 

darker  in  color,  more  argillaceous,  and  containing  bits 
of  lignitized  leaves  and  twigs;  no  other  fossils  seen; 
crops  out  in  the  gullies  of  Euf  aula  next  below  the  Orange 

27.  Massive  grray  sand,  with  a  few  f rasrile  fossils  and  bowlders. 

This  sand  is  only  slightly  calcareous,  and  is  more  or  less 
lignitic;  dip  here  about  100  feet  to  the  mile 40  feet 

28.  A  more  calcareous  sand,  filled  with  Exogyra  costata.  Say, 

and  many  indurated  ledges,  giving  rise  to  the  first  bar 
below  Eufaula 70  feet 

29.  Light  yellow  cross-bedded  sands  enclosed  between  indurated 

30.  Calcareous  gray  sands,  with  bowlders 60  feet 

31.  Yellow  sands  and  indurated  ledges  filled  with  casts,  Exogyra 

eoBtata,  Say,  and  echinoids  set  fast  in  the  ledges.  The 
sands  are  cross-bedded  and  contain  some  ligrnitic  Btreaks~.36  feet 

32.  Gray  fossiliferous  sand,  with  bowlders.    The  sand  is  mas- 

sive, and  is  fossil-bearing  only  in  the  lowest  6  feet 40  feet 

33.  Brown    laminated    argillaceous    sand;    disappears    at   the 

mouth  of  Pataula  Creek,  Georgia. 6  feet 

34.  Light  yellow  sand,  interstratified  very  irregularly  with  a 

gray  micaceous  sand  filled  with  friable  Ripley  fossils; 
mouth  of  Pataula  Creek,  Georgia. 30  feet 

36.  Hard  sandy  ledge;  weathered  surface  jagged;  contains 
Exogyra  eoatata,  Say,  and  echinoids ;  very  light  yellow  in 
color,  white  when  dry  and  not  weathered ^0  feet 

36.  Gray  sand,  with  indurated  ledges;  no  fossils  seen,  merges 

gradually  in  the  upper  part  into  a  dark,  almost  black, 
sand  containing  large  nodular  masses  and  interstratified 
with  light  yellow  sands 56  feet 

37.  White  coarse  conglomerate,  the  matrix  material  being  cal- 

careous. The  quartzose  pebbles  decrease  in  size  toward 
the  top,  and  the  stratum  becomes  more  argillaceous. 
There  are  many  casts,  but  all  too  obscure  for  identifica- 

38.  Massive  blue  clay;  contains  a  few  bits  of  teredo-eaten  lig- 

nite (probably  top  of  Cretaceous) 6  feet 

Tertiary — Midway    (Clayton  formation) : 

39.  Massive  sandstone;  coarse-grrained  and  almost  a  conglom- 

40.  Light-yellow  siliceous  sandstone,  containing  a  large  Ostrea 

and  numerous  obscure  castis;  five  miles  above  Fort 
Gaines,  Georgia  10  feet 

41.  White  calcareous  sand,  containing  a  few  obscure  casts  and 

an  Ostrea.  The  sand  sometimes  becomes  irregularly  in- 
durated, and  is  the  source  of  numbers  of  small  lime 
springs;   forms  the  lowest  part  of  the   bluff  at  Fort 
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Gaines,  Georgia,  and  in  its  uppermost  10  feet  contains 
pockets  of  white  sand,  enclosed  by  black  clay,  the  clay 
resting  in  ''potholes"  in  the  limestone;  estimated  at 200  feet 

Wilcox  Groupj—Nanafalia  Formation: 

42.  Glauconitic  sand  filled  with  Gryphasa  thiraae,  Gabb;  VeneV' 

ieardia  planicosta,  and  Crassatella  tumidula 8-12  feet 

43.  Gray,  calcareous  sandy  clay,  containing  bowlders  of  clay 

and  a  few  decomposed  shells  of  Gryphaea  thirsae 15  feet 

44.  White  and  lignitic   cross-bedded   sands,   and   sandy  gray 

clay   containing   one   or   two    ledges   of   "pseudo-buhr- 

45.  Dark  gray  argillaceous  sand,  with  few  fossils  and  frag- 

ments of  water-worn  clay  balls.  The  lower  part  becomes 
more  fossiliferous,  containing  Osteodee  eaui^era,  Veneri- 
cardia  planicosta  and  Gryphaea  thiraae,  etc 6  feet 

46.  Greenish-gray,  fine-grained  calcareous  sand;  very  firm,  and 

holding  decomposed  shells,  mainly  bivalves 6  feet 

47.  Coarse  glauconitic  sands  filled  with  very  large  sh^ls  of 

Ostrea  compresairostra,  Venericardia  plarticosta,  and  a 
small  pecten  resembling  the  species  occurring  at  Yellow 
jDiuir,  on  vne  Ajaoama.— ..— ♦..»...»».«~»-...i».....-^.«,.............^.............^..^^..  iS  xeec 

48.  Cross-bedded  yellow  sands,  the  bedding  planes  being  marked 

49.  Yellow  and  gray  sandy  clays,  containing  occasional  beds 

of  Ostrea  compressirostra  and  Gryphaea  thirsae.  The 
indurated  ledges  (seldom  over  two  feet  thick)  which 
sometimes  occur  are  of  the  nature  of  "pseudo-buhrstone," 
and  are  filled  with  bivalves,  the  only  exception  noted 
being  Turritella  mortoni  (large).  This  member  disap- 
pears below  the  surface  at  the  mouth  of  the  first  large 
creek  flowing  from  the  Georgia  side  below  Fort  Gaines 75  feet 

Tttscahoma  Formation: 

50.  Light  yellow  and  gray  sandy  clays,  containing  in  the  sandier 

portion  bowlders  much  like  those  seen  at  Bell's  Landing; 
no  fossils  seen.  These  are  undoubtedly  the  Lower  Peach 
Tree  clays  and  sands.      They  become  more  sandy   on 

Bashi  Formation: 

51.  Light  greenish  yellow  sand  filled  with  bits  of  decomposed 

shells  and  large  specimens  of  Oatrea  compressirostra  and 
Venericardia  plamcosta.     (Interval  of  50  yards) 3  feet 

52.  Gray  sand  filled  with  decomposed  fossils.    An  irregular  in- 

durated ledge  (non-fossiliferous)  occurs  in  this  stratum. 
This  is  probably  Bashi,  though  the  only  fossil  that  could 
be  determined  with  any  degree  of  accuracy  is  the  small 
oyster  so  common  at  the  typical  locality 18  feet 

53.  Blue,  slightly  sandy  clay. — .. ^ 6  feet 

54.  Light  ydlow,  siliceous  (sandy)  limestone  filled  with  casts 

and  containing  pockets  filled  with  shells  of  Oatrea  com- 

Hatchetigbee  Formation: 

66.  Gray  lignitic  sandy  clay   (Hatchetigbee) 10  feet 

Claiborne : 

56.  Coarse  white  sand,  containing  Oatrea  divanricata  and  a  few 
other  friable  shells  in  the  upper  part.  (The  first  flexures 
since  leaving  Eufaula  occur  in  this  stratum. 12  feet 
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57.  Plain  buhrstone,  rather  sandy . ^40  feet 

58.  Light,  yellowish  green  sand  containing  numbers  of  small 

shells  of  Ostrea  aeUaefarmis 45  feet 

59.  Buhrstone 55  feet 

60.  Greenish-yellow  calcareous  clay,  with   a  few  decomposed 

fossils  and  an  occasional  large  shell  of  Ostrea  seUae- 
farmis 12  feet 

61.  White  sandy  limestone,  with  small  shells  of  Ostrea  aellae- 

formia  in  abundance  and  pockets  of  larger  sized  shells. 
Makes  capping  ledge  to  island  at  mouth  of  Omussee 
Creek,  where  the  bluif  is  about  20  feet  high.  This  stratum 
is  made  up  of  alternate  beds  of  hard  and  soft  strata, 
all  containing  more  or  less  abundant  remains  of  Ostrea 
sellaefannis.  The  harder  strata  weather  out  into  root- 
like shapes,  and  are  sometimes  rather  argillaceous.  Many 
return  dips  occur  in  this  stratum,  stringing  it  along  the 
banks  for  many  miles  further  than  it  would  extend  nor- 
mally. The  dips  are  all  steep  both  ways,  and  many 
gaps  in  the  succession  are  caused  by  the  washing  out  of 
their  softer  strata.  Owing  to  these  gaps  and  return 
dips,  it  is  rather  difficult  to  estimate  the  thickness  of 
this  stratum  with  much  accuracy.  It  dips  below  the  sur- 
face of  the  river  two  miles  below  Gordon,  Alabama,  and 
is  last  seen  on  the  Georgia  bank.  At  Gordon  there  is  a 
very  pronounced  return  dip.    Estimated  at  {and  not  ex- 

Jackson  Formation: 

62.  The  "Scutdla  bed;"  weathers  so  as  to  make  it  impossible 

to  ''count  up"  its  thickness.  It  is  literally  full  of  fossils, 
mainly  Scutella  lyelliCi)  and  Pecten  nupenis,  with  a 
few  smaller  and  thicker  shells  of  Scutella.  A  bluff  about 
20  feet  high  occurs  opposite  the  mouth  of  Cowhatchee 

Oligocene — Vicksburg  Formation : 

63.  White  orbitoidal  limestone,  seen  first  at  Dougherty's  wood- 

yard  (Georgia),  on  the  Alabama  bank,  9  miles  by  river 
from  Neal's  Landing,  Alabama.  The  limestone  contains 
numbers  of  echinoids  about  five  miles  above  Neal's.  The 
limestone  continues  as  far  as  Miriam's  landing,  at  which 
place  the  thickness  is -_ ^ ~ 200  feet 

Chattahoochee  and  Alum  Bluff: 

64.  Argillaceous  and  sAndy  limestone,  alternating  with  strata 

of  purer  character.     Contains  a  Pecten  and  an  Ostrea  ' 
very  close  to  our  recent  virginica.    This  may  be  termed 
the  Chattahoochee  limestone.    It  is  well  devieloped  there 
and  in  the  eastern  river  baiik  for  the  succeeding  10  miles  .25  feet 

65.  Light  yellow  sand,  containing  pockets  of  fossils.     Wher^ 

there  are  no  shells  the  sand  is  very  calcareous.    Fossils    -       •' 
resemble  those  described  by  Conrad   as   Miocene  from-  ■- 
York  County,  Virginia,  and  Maryland.. .:'.... :.'. .......:.35  feet 

66.  Gray  sand,  slightly  calcareous _ ~ i —  .:...-•.  5  feet 

67.  Gray  calcareous  sand  filled  with  shells.     The-  leading  ioa- 

68.  Black  lignitic  sand.     This  contains  pyrite,  and  from  the 

efHorescence  of  ferrous  sulphate  arises  the  name  AlUm 
Bluff;  varies  with  preceding .'.,........... — :....15-15 feet 


INDEX 


Page 

Accumulation  of  oil - 19 

Acknowledgments -..44,  46,  123 ,  1 24 

Alabama,  outlook  for  petroleum 39 

Alabama  River,  General  section  along 214 

Alabama  and  Tombigbee  River  sections.  Figure  23 13 

A1>M>rtA   fiplds  37 

Aldrich  Dome 82 

Algae,  marine,  origin  of  oil  from 12 

Allen  wells. -.  91 

Allen  well  No.  2,  log 92 

Anticlinal  theory 1 19 

Appalachian  folds 53 

Artesian   wells 37 

Atwood  well ,  log  of.. 73 

Bankston,  log  of  Freeman  well . 69 

Barney,  or  Cordova  well 116 

iCarrens,  j^au cierciaie  v^Oa.....~..>.....~.......— .—•.——.••••.....•.—.—..•.••.•••—•..—..•......— ~«>~.>..<....-~.....  v  x 

Bashi  formation , .. 155 

Beatrice  anticlinal - 183 

Beaver  Creek  anticlinal 179 

Bell  Factory  well 98 

Berry,  E.  W.,  cited 132,  134,  160,  171 

Berry,  Fayette  Co.,  Tests  near 70 

Bethel    Fault 178 

Bibliography  of  North  Alabama 46 

Birmingham  anticline 80 

Birmingham  folio,  U.  S.  Geological  Survey 51 

Black  Belt  or  Prairie  Division 127 

Blount  Mountain  anticline. .'. 60 

Blount  Springs  dome 60 

Bollinger  Well  No.  1,  log  of...... 206 

Brantly,  J.  E.,  quoted..... 162 

Bridgeport   well..... .....  79 

Brilliant,  coal  analyses : '. 99 

Brown's   Valley 34 

Brown's  Valley  anticline 60-81 

Bryant,  log  of  well  near ,. 84 

Butts,  Charles,  Northern  part  Cahaba  Coal  Field... 82 

Butts,  Charles,  quoted „ 51 

Cahaba  Coal  field :.._..  79 

Cahaba  Valley _ 79 

Calumet   well....- 112 


222  INDEX. 

Page 

Camden  well,  log  of 203 

Carbon  ratios  of  coals  of  N.  Alabama 55 

Catahoula  sandstone 168 

Cavities  as  oil  reservoirs 19 

Cementation,  secondary 31 

Chattahoochee  River,  General  Section 216 

Chattahoochee  River  Section,  Fig.  22 129 

Chunnennuggee  Ridge  Division 128 

Cincinnati-Nashville  Arch 79 

Citronelle  formation 171 

Claiborne   Group 157 

Tallahatta 157 

Lisbon 159 

Gosport 161 

Clayton  Limestone,  Details  of 144 

Climate 31 

Coal  Measures 14 

Coastal  Plain  Area,  Areal  Geology  and  Geological  Sections 129 

Coastal  Plain  Area,  Topography  and  divisions 126 

Coast  Strip 129 

Coden  wdl,  log  of 209 

Cooke,  C.  W.  quoted 162,  164,  166,  168 

Cook's  Springs  oil  seepb 105 

Cordova,  heavy  oil 58 

Correlation  Table,  Gulf  Coastal  Plain,  Fig.  24. 130 

Counties,  Geology,  Structure  and  Development: 

BiDD  County ....... —,..... o9 

Blount  County 61 

Calhoun   County 61 

Cherokee  County  61 

Colbert    County. 62 

v/Ullman  Oounty  .................................»............~>»...........». _..............«.... .—^  iks 

Etowah  County ..— . 64 

Fayette    County 65 

Franklin  County. 71 

J ackson  County '. 79 

«i6iTer8on    v^ounvy  .....................................»........................»..~......~.~».......~.» »....—  ox 

Lamar  County  —  88 

Lawrence  County ; 92 

Limestone  County 95 

Madison  County ^^ 96 

Marion  County 98 


J 


INDEX.  228 

Page 

Marshall  Ck>unly 101 

Morgan  County 102 

Pickens  County 105 

oaim    v^iair   v^ounty - ■■m.>~~..«»«»..^...^....^.^.....««.»...^..^..«....^..^....m.,.^....m«....».  luo 

Shelby.  County 105 

Talladega  County 106 

Tuscaloosa   County 106 

Walker   County 108 

Winston  County .  1 18 

Cretaceous  System,  General  account 130 

Cretaceous   (Upper),  Geological  Subdivisions 136 

Cullom  Springs  well,  log  of 207 

Am^C vivl jr  CTy    JCi  •y    C|^UOvCO»^**.— ■.»—■»•»*»—*>*>*»#— —•^■^.^ »>>»■— —■*>.«— ^*^« •—•^••.••^••.•••••— «»•—•— ••.•..•••^.•...    X  «7 U 

Denitrifying  bacteria. 12 

Depths  to  sands,  Coastal  Plain 198 

Developments  in  Coastal  Plain.....~... 199 

Development,  past  and  present  in  N.  Alabama 57 

Dip  of  strata 16 

Distribution,  geographical,  factors  determining 30 

Distribution  of  Oil,  Geographical...........^ ... 28 

Distribution  of  Oil,  Geological 27 

Dixie  Gas  Co.,  well  on  Aldrich  dome 82 

Dolomites  as  oil  reservoirs 18 

Double  Springs  well  No.  3,  log  of 120 

Dumble,  E.  T.,  quoted 187,  188,  189 

Elevation  of  oil  fields,  range 87 

Eocene,  General  account ^ 143 

Eureka  Company's  wells  near  Fayette 66 

Eutaw  Formation  Details  and  sections 139 

Fall   Line  Hills,   division 127 

Favorable  areas  in  N.  Alabama 56 

Fayette  gas  field 49 

Field  work  of  geologist 32 

First  Bottom  deposits  < River  flood  plains) 172 

Five  Rivers  Oil  Co.  wells  in  Fayette  County 70 

Flat  Creek  test  well  No.  1,  log  of 85 

Florence-Sheffield  Oil  &  Gas  Co.  wells  near  Florence 92 

Formation ,  ch  aracter  of — ~ 1 6 

Frankfort  well,  log  of 76 


224  Iin>EX 

Page 

Fuller,  M.  L.,  cited : 55 

Gas  Wells  Station 65 

General  Section,  Alabama  River , 214 

General  Section,  Chattahoochee  River 216 

General  Section,  Tombigbee  River . 213 

Geneva  structure . 175 

Geological  Cross-sections  of  North  Alabama 43 

Cieological  provinces  of  Alabama 40 

Province  One 41 

Province   Two 41 

Province  Three 41 

Province  Four '    41 

Province  Five 41 

Province   Six 43 

Province  Seven 43 

Province  Eight 43 

(jeological  examination,  value  of 38 

Goose  Credc  field,  Texas ; ,         37 

€rosport  Greensand — ^■■»-.«>, 161 

^xoyer    w eiis  ^......»»......^.^~  ■■■■.! i.  i    .. i    i  .m    ■  — —    ■  ■■  .■  ■  ■  .  i^  ■  i «.  ■ .n. .  ,    '  94 

Goyer  Well  No.  1,  log  of 94 

Grand  Gulf  Group ...  168 

-Green  River   (Eocene)   deposits 29 

Guin  well,  log  of 90 

Hager,  Dorsey,  quoted 26 

Haleyville  Well,  log  of 119 

Hamilton  well  being  drilled  by  F.  Morck . — • — : 101 

Hamilton  well,  log  of . 100 

Harper,  R.  M.,  quoted • : 127 

Hartselle  sandstone ^u^.    52 

Hartselle  well,  old  log  of 1 — .  104 

:Hatchetigbee  anticlinal ^ . 181 

'Hatchetigbee  formation  and  sections . ..-.  155 

Hattiesburg  Clay * — ; — l 169 

Hazel  Green  gas  wells ,  . ..       ...  1  .^,.,.^^.,    97 

:Heald,  K.  C,  relation  of  production  to  structure  in  Osage  nation    26 

Healdton  Field,  Oklahoma— ,., ,..,^ t»^...^<i..  , 24 

Hill,  R.  T.,  quoted : L,.-:--^ 186,  188 

jdijb,.  x^ari,   civeQ.., ■  11  ■■■■    1.. •»»  .■ !■■ ««- ■■  ■)<>%> ..■i^nm 00 

Hobson,  S.  A.,  note  on  Atwood  well  \<ig , ^ 75 

Hopkins,  O.  B.,  quoted ....^ 159,  160,  162,  165,  181,  182 

Humble   dome < :—{ ■. , ,  22 

Hunt,  T.  S.,  Anticlinal  theory., — - — r^ — , J — -, 19 

.Huntsville  gas  well...^-,.. , ^ — ^ •--«    .97 

Hydrostatic  pressure , :->j^— ^     14 

Impossible  area  for  oil  in  Alabama                 .       ■    ,     ,ji  ■   .. — ^^^.  89 
Improbable  area  for  oil 39 


INDEX.  22&L 

Page 

Inorganic  Origin  of  Oil , ^  .  ..,,  . uiA^^O. 

iBoyalye,  defined >, ■^■^■■.■.   ..;>••  55" 

Isovalve;  65% ^.^^yi  ..i   $6 

J&iskaoTi  formation ; „..., : ,  ISV. 

Jackson   fault  .^ ^ , .-.  .,....^. 182« 

Jasper  wells . 109; 

Johnson,  L.  C,  quoted ^^.169,  170; 

Jones'  Valley  ..^v...-^.-,^-.- -..^^ ^..; 34-79- 

Jon^s,  W.  F.,  quoted ^». ^.-^^ ^_. ,^-- ^- 25: 

Kennedy,  Wm.,  quoted. 


Knox  dolomite,  pore-space  in .. 

Knox  formation,  oil  and  gas  seeps . 

Knox  horizon  . 

Langdon,  D.  W.,  quoted 


Land  Vegetation,  points  against  origin  of  pil  f  rom^ 
Law  of  Hilt 


Lawrence  County,  early  wells. 
Lenses,  sand  


Limestones,   porosity Jl. ^ .-^ 

Limestones  as  oil  reservoirs : ....... -..^-.^J.8: 

Limonite  films .«..->.., ,-..,■.,.■..»...— .,., SB- 
Lisbon  formation  and  sections 159; 

Lock  15,  Warrior  River  wells  drilled  by  F.  MordL ,........ ^ 107 

Lookout  Mountain , _.- . ^ 63^ 

Lowe,  £.  N.,  quoted , , *^^ ,_.. ^^..,...,.^ .....  166- 

Lower  Paleozoic  limestones . 14 

Lower  Peach  Tree  anticlinal -...^ .  176 

Map  of  Topographic  Subdivisions  of  Alabama ..^^  125^ 

Matson,  G.  C,  quoted ^ ^.165,  169,  170. 

Marianna  Limestone i..^ 167 

McCalley,  Henry,  Cross-sections  of  North  Alabama : 43 

McCalley,   Henry,   quoted . .«.. ^^ ^ ^    94; 

McCoy,  A.  W.,  experiments ..-.    17 

McGrew  Shoals,  Oil  discovered  at ; ; . :..-., 9 

McRae,  Dr.,  quoted ; ^    94 

Mehl,  M.  G.,  quoted »...^_.    31 , 

Mendelieeff-inorganic  theory , , ., . 10 

JmA  ^S  vCv*  E.a\^JL  L/XX  XI3XXX       ■»■•■—»»■  ■^■^■■^■»«»»» ■••■•»■■■■*— >»^»»»»»—« rw»«»w •^■#——*—«b*w^»»*«*^»* ■■—■»—■»■—»— »^»#—w—»ww— ■«>>■■  ■^■■m»^x#        .  %^  ^L 

M^tamorphism,  progressive  in  depth ,.»«. 58 

Mexico,  Volcanic  plugs . i.-    22 

Midway   Group 144 

Vi/iayxoii    xjiiu^s wone.... ....~~......-....~.......~...........~...-......r..i .............. ..............«>~..  X44 , 

Sucamochee -^ . . 146 

jyx i^r&  n vioxi  ox   v,/xi. ................. .......«.»«» .»..««......».............»—.......«...»..-....■.... .^ ......— ..~..— ..»..»..-.... x4 


226  INDEX. 

Page 

Migration,  extent  of 16 

Miocene  Series 169 

MissiBsippian  horixons 51 

MiteheU  No.  1  weU.  log  of 204 

Mobile  Ddta  division 129 

Monroe  County 32 

Monte    Sano 96 

Morck,  Frederick,  Gain  well 90 

Morck,  Frederick,  well  near  Hamilton 101 

Moss  Farm,  Atwood  well 73 

Mowry  shales  of  Wyoming 18 

Mnnn,  M.  J^  Report  on  Fayette  Gas  Firfd 65 

Murphree's  Valley  Anticline 60 

Myrtiewood  wdl,  log  of 203 

Naheola  Formation,  Details  and  sections 147 

Nanafalia  Formation,  Sections,  etc 148 

Natural  bridges 98-117 

New  Market  well 98 

Nanvoo  wdl,  log  of 116 

Niles  National  Register 9 

Northport  terrace 172 

Noses 21 

Oakman  wdl,  log  of 114 

Oil-bearing  horixons  in  United  States 27 

Oil  and  gas  horizons  in  North  Alabama 49 

Oil,  nature  of 16 

Oil  Reservoirs 18 

Oligocene  series,  subdivisions 165 

Optical  qualities  of  oil 10 

Organic  Origin  of  Oil 11 

Origin  of  oil l_    10 

Paleesoic  area  of  North  Alabama 46 

Partings 31 

Pascagoula  formation,  Miocene  series 169 

Peckham,  theory  for  origin  of  oil 11 

Pennsylvanian    horizons 49 

Pennsylvania  Oil  A  Gas.  Co.'s  well  near  Jasper 109 

Petroleum  provinces  of  Alabama : :..—., 39 

Petroliferous  areas 29 

Petroliferous  areas,  possible 29 

Petroliferous  areas,  impossible 29 

Petroliferous  provinces 28 

Plane  table  mapping 34 

Plate  II,  geological  cross-sections  of  North  Alabama,  inside  back 

onvpT  ASL 


INDEX.  227 

y^     ■  Page 

^L    m  ••  %^O^m  %A      X  ^79%  A\/  A  A      •■  ■■ ■■■■■■■■■■■■■■■■■—■■■■■■—■—■■—■■■■  ■■■■■■■<«p<fc«»» ■■■■■■■■■  ••  •»—•■■■■■  •■••••••  •  ••••«  ••*•  ••  ■»■—■—«  »«•*••••«  ^B  ^^ 

Pl^stocene  series . 172 

University  Terrace 172 

Northport   Terrace 172 

Lafayette  formation  — ,,  ,  .^ ~ «« 170 

Possible  area  for  oil ^ 40 

Possible  sands  beneath  Coastal  Plain 191 

Eutaw  formation  »-„— — ..«^...-«. ^ ^ ....^ ^ 193 

Ripley  formation 194 

Sdma  Chalk 193 

Tuscaloosa  formation 191 

Possibilities  in  Coastal  Plain  by  areas 196 

Post-Oak  Flatwoods  division 128 

Powers,  S.,  quoted 187 

Praco  wdl,  log  of 87 

Production,  first  commercial  in  United  States 27 

Prospecting,  future  in  North  Alabama 58 

Providence  Oil  and  Gas  Company's  wdls  near  Fayette 66 

Providence  wells  Nos.  19  and  26 67 

Ranger  field,  Texas 24 

Recent  series . 178 

Red  Bluflf  Clay  and  sections ! 166 

Reservoir,   nature  of 30 

Ripley  Formation,  Details  and  Sections 141 

Roberts  well,  log 211 

Rock  houses ^98-117 

Rock  River  fidd,  Wyoming 37 

Rogers,  G.  S.,  quoted 189 

Rolling  Piney  Woods  division 129 

Russdlville  well  No.  1,  log  of 72 

i^ai V  Qomes ....»».»».. .«— ..^.■......».... ..«».».^.»... »........^».«.^........~..~»........».........    sso 

Salt  Domes,  general  account. 186 

Salt  Domes,  oil  in 190 

Salt  Domes,  Pre-Comanchian  Floor. .. 188 

Salt  Domes,  Problems  of  Ascension 189 

Salt  Domes,  Source  of  idalt~..~..~~...~~~.~~~..~ — ....................~..~....»»...^...» . ^ ..._..■...........»  loo 

l^lflL^  ^0        J^mA  ^J  ^A  A  A  wVV  *  Jj. i«.L_i  !■■■■■  ■■■r--Ti — T~^~~         I'    ■■----"---■■■----  ■—*»——-.*—*-»»----————. -» — ^L  \M^^ 

Salt  water  wells .««—.-.. 37 

Sandstones,  as  oil  reservoirs 18 

Schuchert,  Charles,  quoted 18,  14,  28 

Sediments,  Character  ox..~~.....~.~~...~~-~.~.~'~'.>~'-..~«.-~~'...~~~~~...~~..........~~.~~...>.~~.~    oU 


228  INDEX. 

Pag€ 

Selma  chalk ^i 14 

Selma  Chalk,  Details  and  Sections 140 

Shales,  oil,  of  Utah  and  Colorado 29 

Shannon  wells  near  Jasper 109,   111 

Shore  lines,  ancient  relation  of  oil  pools  to 25 

Sinclair  Oil  and  Refining  Co.  tests  near  Berry 70 

Smith,  E.  A.,  quoted 127,  138,  156,  158,  159,  163,  165,  170,  181 

Southern  Limestone  Hills  division 129 

Southern  Red  Hills  division 128 

Spindle  top  dome — 22 

Spindle  top  pool  Texas 9 

Stephenson,  L.  W.,  quoted 134-136 

Stevenson,  well  near 79 

Stratigraphy,   of   North  Alabama 47 

Stratigraphic  section  for  northern  Alabama 47 

Structural  features  of  North  Alabama 53 

Structure  of  Coastal  Plain,  General  account 174 

Structure,  relation  of  production  to 25 

Structure,  relation  of  pools  to 26 

Subcarboniferous   limestones  14 

Sucamochee  Formation,  Details  and  Sections 146 

Summary  Part  II  (Coastal  Plain  Area) 124 

Location    124 

Surface   indications   34 

Tallahatta  Buhrstone  and  sections ^  157 

Tertiary  System,  General  account 143 

Terraces 21 

Tombigbee  River,  general  section .  213 

Topographic  and  Structural  features 34 

Trenton   formation _ 27 

Trenton   horizon 52 

Trenton   limestone   porosity 18 

Trenton  limestone,  oil  and  gas  seeps 36 

Trinidad  Asphalt  deposits -^ 11 

Tuscahoma  formation  and  sections 152 

Tuscaloosa  city  well 107 

Tuscaloosa  formation.  Details  and  Sections ~ 137 

Tuscaloosa  formation 14-33 

Tuscumbia   limestone,   porosity ^ 18 

Tuscumbia  limestone  52 

Unconformities    23 

University  Terrace 172 

Veatch,   Otto,  quoted 136 

Vegetation,  in  oil  fields . .  37 


INDEX.  229 

Page 

Ventura  County,  California,  Asphalt  deposits 12 

Vicksburg  group^ 166 

Volcanic  plugs . 22 

Warrenton  Valley :. 101 

Warrior  Coal  Field 80 

Washburne,  C.  W.,  quoted 15 

WatsOn  Wells,  Lawrence  County ^ 9 

Watson  Wells,  Lawrence  County 93 

"Wavpa"  rr 

Well  records  by  counties: 

Choctaw  County: 

Bollinger  well  No.  1,  Empire  Gas  &  Fuel  Co 206 

Cullom  Springs  well 207 

Clarke  County: 

Mitchell  well  No.  1,  Salitpa,  Alahoma  Oil  Co 204 

Escambia  County: 

Fayette  County: 

Freeman  well  near  Bankston,  Ala.,  Central  Oil  &  Gas  Co....  69 

Providence  well  No.  19  on  Newton  Farm 67 

Providence  well  No.  25  on  Sprinkle  Farm 68 

Franklin  County: 

Atwood-Moss   Farm  Test 73 

Diamond  Drill  continuation 74 

Frankfort  well,  United  Oil  Co. 76 

Russellville  well  No.  1,  Woodward  Oil  &  Gas  Co 72 

Jefferson  County: 

Test  well  No.  1  northeast  of  Bryan  Station.     Tennessee 

Coal,  Iron  &  Railroad  Company 84 

Test  well  No.  2.     Tennessee  Coal,  Iron  &  Railroad  Co 83 

Test  well  No.  1,  Pratt  Consolidated  Coal  Co.  at  Flat  Creek  85 

Diamond  Drill  hole,  Pratt  Consolidated  Coal  Co.  at  Praco  87 
Lamar  County: 

Guin  well  west  of  Guin,  drilled  by  F.  Morck 89 

Lauderdale  County: 

Allen  well  north  of  Florence,  T.  H.  Allen 92 

Lawrence  County: 

Goyer  well  No.  1,  Moulton  Valley  Oil  Co 94 

Marengo  County: 

Gunnett  Brothers'  Lumber  Co.  Mill  near  Myrtlewood 203 

Marion  County: 

Hamilton  well — A-M  Oil,  Gas  &  Pipe  Line  Co 110 

Mobile  County — 

Well  No.  1,  Mobile  Oil  Co.,  Coden,  Ala 210 

Morgan  County — 

Old    Hartqplle   well                                                                           104 

Walker  County — 


280  INDEX. 

P€Lge 
Caltunet  well — ^Pennsylvaiiui  Oil  A  Gas  Go^  sontli  of  Jasper  112 
No.   1   Lone:   estate^  Jasper.     Shannon-PennsylTaiiia   Oil 

&  Gas  Co 110 

No.  3  Jasper.    Pennsylvania  Oil  ft  Gas  Co.,  Shannon 111 

Well  No.  2,  Oakman.    Pennsylvania  Oil  ft  Gas  Go 114 

Test  wdl  near  Nauvoo.    Tennessee  Coal,  Iron  ft  R.  R.  Co 116 

Barney  well  at  Cordova,  Oklahoma  Parties 116 

Wilcox  County: 

Camden  Cotton  Oil  Co.  at  Camden 203 

Winston  County: 

HaleyvUle  No.  1 119 

Wdl  No.  3  Double  Springs,  Woodward  Oil  ft  Gas  Co 120 

Wells,  principal  tests  of  North  Alabama 57 

Whiter  David,  quoted 55 

White,  I.  C,  Anticlinal  theory 19 

Wildcat  Well,  Marshall  County 102 

Wilcox  Group,  Details 148 

Nanafalia 148 

Tuscahoma  152 

Bashi  or  W.  B 165 

Hatchetigbee    155 

Wills'  Valley   anticline 63 

Woodruff,  E.  G.,  quoted 28 


KUMMEL  LIBRARY 

OCT  0  9 1987 


HARVA*.:  UNIVZRSmr 


NOV   SI    1921 
GEOLOGICAL   SURVEY   OF    ALABAMA 

EUGBNB  ALLBN  SMITH.  Slate  Ctohgisl 

BULLETIN  NO.  23 

STATISTICS  OF    THE   MINERAL 

PRODUCTION  OF  ALABAMA 

FOR  1918 


COMPILED  FROM  THE  MINERAL  RESOURCES  OF  THE 
UNITED  STATES 


I.  H.  flWCARD 


UNIVERSITY,  ALABAMA 
1921 


IROWN  PRINTING  CO. 

MONTOOMBtr 

ALABAMA 


LETTER  OF  TRANSMITTAL 


University,  Ala.,  February,  1920. 

Hon.  Thomas  E.  Kilby, 
Governor  of  Alabama, 
Montgomery,  Ala. 

Sir  : — I  have  the  honor  to  transmit  herewith  the  manu- 
script of  a  Report  on  the  Mineral  Production  of  Alabama 
for  the  year  1918  with  the  request  that  it  be  printed  as 
Bulletin  No.  23  of  the  Geological  Survey  of  Alabama. 

Very  respectfuUy, 

Eugene  A.  Smith, 
State  Geologist 


GEOLOGICAL  CORPS. 


Easrene  Allen  Smith,  Ph.  D State  Geologist 

William  F.  Prouty,  Ph.  D ! Chief  Assistant 

Robert    S.    Hodges Chemist 

Herbert  H.  Smith Curator  of  Museum 

Roland  M.  Harper,  Ph.  D. Botanist 

A.   T.   Donoho Secretary 

George  N.  Brewer Field  Assistant 

RIVER  GAGE  HEIGHT  OBSERVERS. 

Cofiecuh  River  at  Beck,  Ala. 

A.  W.  Lambert Route  F,  Andalusia,  Ala. 

C.  E.  Raley. .. Route  C.  Andalusia,  Ala. 

Coosa  River  at  Riverside,  Ala, 

J.  E.  Whitehead Jtiverside,  Ala. 

Tallapoosa  River  at  Sturdevant,  Ala, 

A.  L.  Stowe Alexander  City,  Ala. 

Big  Bear  River  near  Red  Bay,  Ala, 

Ed  Bullen Red  Bay/  Ala. 

Observations  are  made  every  day  by  these  observers  of  the 
gage  readings  at  the  several  stations.  From  these  records  when 
extended  through  sufficient  time,  the  calculation  of  available  horse 
power  to  be  obtained  from  the  different  streams  is  made. 


TABLE  Op  contents 


Introdnctioik 
Abrasives    » 
Barytes      _. 


Barytes  Produeen  in  1918. 


Bauxite    and 
Bauxite    — . 


Aluminum. 


DomeBtie  ■  Production 
Market   and   Prices—. 


Users  of  Bauxite 

Occurrence    and    Character    of 
Bauxite  in  the  U.  S ^ 


Bauxite  Mines  by  SUtes 

Bauxite  Producers 

Aluminum 

Domestic    Production   and    Con- 
sumption 


Market   and    Prices- 


Aluminum   Industry 

Bauxite  Abrasives 

Hish  Alumina  Refraetoric 
Other  Bauxite  Products^ 
Aluminum  Salts 


Cement 


Portland   Cement 

Puxsolan  Cement 

Recovery    of    Potash    from 
land    Cement   Materials — 
Cement  Producers 


Paffc 

—  7 

—  11 
^  11 

—  18 

-_  14 

—  14 
16 
16 
16 

17 
18 
20 
20 

20. 
-.  21 

—  22 
.-  24 
_  24 

—  26 
_  26 

—  26 
..  26 
._  28 


Clay  and  Clay   Products. 
Clay 


Raw    Clay    Producers. 

Clay  Products  

Production  Table 
Clay  Affffresate 
Ships 


Port- 

29 

29 

80 

80 

81 

82 


for 


History  and   Properties  of  Liirht- 


Weiffht  Affsreffates 

Pottery   Producers 

Brick  and  Tile  Producers. 
Coal 


Introductory 

Production 

Labor   Statistics 

Strikes   and   Suspensions — 
Mining  Methods 


Coal-Washinsr   Operations   

Average  Value  of  Alabama 

Coal    

Distribution    and    Consumption. 
Coal  Producers  


86 
88 
88 
40 
40 
42 
47 
48 
48 
49 

60 
50 
60 


Coke 


67 


Production    and    Consumption 67 

Value 

Coke   Ovens   _. 


Prices   of   Coke 

Character   of   Coal   Used. 
Distribution 


Rank    of    States. 


Beehive    Coke    Producers 

By.Product  Coke   Producers. 

Fullers   Earth 

Graphite    ... 


Introduction 

Uses 

Imports 


Domestic    Production 
Crystalline    


70 

.__  70 

_  71 

_  71 

_  72 

_-  73 

....  74 

__.  74 

_  76 

„  75 

-  75 
_  76 

-  78 
.-  80 
_  80 


Amorphous 

Artificial   _ 

Prices 


General  Features, 

Mining  and  Concentration. 


P«Ke 
->.  88 
—  88 
>-  86 
--  87 


90 

Future   of    Graphite   Industry 98 

Graphite  Companies 96 

Iron  Ore •  97 

Essential  Features  of  an  Iron  Ore 

Deposit '^  97 

Source   of  Iron 98 

Iron  Ores »_-.  99 

Hematite 98 

Brown   Ore 101 

Magnetite 104 

Siderite l. 106 

Impurities  in  Iron  Ore 106 

Range  in  Composition 106 

Details  of  Alabama   Production 108 

•  Tables 108 


Principal  Iron-Ore  Mines. 

Beneflciated    Iron    Ore 

Pig  Iron 


.110 
.111 
.112 


Shipments,    Value,    and    Produc- 
tion by  States 112 

Average  Prices  „-. 114 

Market  Prices 116 

Blast  Furnaces 116 

Iron    Ore    Producers 117 


Manganese 

Manganese    Producers 
■  Lime 

Kilns 


Hydrated    Lime 
Lime   Producers 
Mica 


Introduction 
Production    . 

Prices     

Uses    


Mica    Producers 
Mineral    Waters   ^ 


Character    of    Statistics. 


-.119 
.—119 
_.120 
>_122 
__128 
—.124 
__124 
—124 
—126 
—127 
—128 
—181 
—181 
—181 


Mineral  Water  Trade  in  Alabama 

1918 182 

Mineral  Water   Producers 184 

Natural    Gas    ._ 184 


Natural    Gas    Producers. 
Pyrites 


Qualities    and    Uses 

Condition   of    Industry 

Production   in  AlabanuL.- 

Pyrite   Producers 

Silica    


Quarts    Producers , 

Sand   and    Gravel ,-J. 

Sand  and  Gravel  Producers. 
Stone 

Production    

Limestone 


For    Building    Purposes. 

Limestone    Producers 

Marble     


Marble    Producers 
Sandstone    


Sandstone    Producers 
Summary    


186 

186 

186 

187 

188 

140 

140 

—141 
—141 

144 

144 

— 144 

146 

--....147 

160 

161 

.168 
.168 
.168 
.164 


PREFACE 


THE  statistics  of  all  the  miners  included  in  the  fol- 
lotwing*  pages  have  been  collected  in  co-operation 
with  the  United  States  Geological  Survey,  and  have  been 
compiled  from  advance  chapters  of  the  Mineral  Resovxces 
of  the  United  States,  a  publication  of  the  Federal  Survey. 

The  introductory  and  general  matter  in  each  of  these 
articles  has  either  been  taken  without  change  from  the 
U.  S.  advance  chapters  or  has  been  rearranged  or  con- 
densed from  these  chapters,  or  entirely  rewritten  to  suit 
it  to  our  present  purposes.  In  each  case  credit  is  given 
to  the  author. 


INTRODUCTION 


EUGBNB  AlXEN  SMITH. 

AN  INSPECTION  of  the  subjoined  tables  wiU  show 
that  in  1918  there  has  been  a  decrease  in  quantity, 
and  an  increase  in  the  value  of  most  of  the  mineral  prod- 
ucts of  the  state. 

Following  the  plan  set  out  by  Mr.  E.  W.  Parker  in 
1918,  and  continued  by  the  Alabama  Survey,  we  pass  in 
review  the  production  in  1917,  and  1918  of  Alabama  min- 
erals, and  the  immediate  derived  products  taking  them  up 
somewhat  in  the  order  of  their  conmiercial  importance. 

Co(U. — ^The  Alabama  production  of  coal  in  1918  was 
19,184,962  short  tons  valued  at  $54,752,329,  a  decrease 
of  44  per  cent  in  quantity  and  an  increase  in  value  of  20 
per  cent  as  compared  with  1917.  As  in  1916  and  1917 
the  value  pf  coal  products  in  Alabama  was  more  than 
three  fifths  of  the  total  mineral  output  of  the  state. 

Coke. — ^The  coke  production  of  Alabama  decreased 
from  4,892,689  short  tons,  valued  at  $28,394,272  in  1917 
to  4,352,172  short  tons  valued  at  $30,813,378  in  1918. 
A  decrease  in  quantity  of  440,407  short  tons  and  an  in- 
crease in  value  of  $2,419,106  or  8.6  per  cent. 

Iron  Ore. — In  1918  there  was  a  decrease  of  18.2  per 
cent  in  the  total  quantity  of  iron  ore  produced  in  the 
state,  as  compared  wifh  1917.  16.2  per  cent  in  the  quan- 
tity of  hematite,  and  29.4  per  cent  in  the  quantity  of 
brown  ore.  Despite  the  lar^  decrease  in  the  quantity  of 
ore  produced  there  was  an  increase  in  the  value  in  1918 
of  $2,285,026  or  17.5  per  cent. 

Pig  Iron. — ^The  quantity  of  pig  iron  marketed  in  Ala- 
bama in  1918  was  2,646,179  gross  tons,  a  decrease  of 
326,447  tons  or  11  per  cent  and  in  value  $80,893,678,  an 
increase  of  $16,583,973  or  25.8  per  cent.  The  value  of 
the  iron  ore  and  not  the  value  of  the  pig  iron  is  used  in 
making  up  the  total  value  of  the  mineral  products  of  the 
state« 

The  total  value  of  the  mineral  production  of  Alabama, 
excluding  the  value  of  pig  iron  and  coke,  and  including 
the  value  of  the  iron  ores  was  in  1918,  $77,719,831,  com- 
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pared  with  $65,423,224  in  1917  of  which  as  already  stated 
more  than  three  fifths  is  represented  by  the  products  of 
the  coal  mines,  and  about,  one  sixth  was  contributed  by 
the  iron  mines.  The  increase  in  1918  from  1917  was 
$31,299,746  or  19.8  per  cent. 

The  principal  coal  producing  counties  are  Jefferson^ 
Walker,  Bibb,  Tuscaloosa,  and  St.  Clair,  in  the  order 
named.  The  principal  iron  ore  counties  are  Jeffersout 
Tuscaloosa,  Franklin  and  Etowah.  The  combined  value 
of  the  pig  iron  and  coke  made  in  Alabama  in  1918  was 
$111,707,065.  These  values  are  not  included  in  the  total 
as  they  are  represented  in  the  value  of  the  iron  ore  and 
coal  produced. 

Clay  Working  Industries. — These  industries  yielded 
products  in  1918  valued  at  $2,159,104  as  compared  with 
$2,106,516  in  1917,  an  increase  of  $52,588  or  2.4  per  cent. 
This  does  not  include  the  value  of  raw  clay  sold  which 
in  1918  amounted  to  $49,193.  This  was  a  decrease  in 
quantity  of  8,619  short  tons  or  14.7  per  cent,  and  in 
value  of  $35,570  or  41.9  per  cent  as  compared  with  1917. 

The  center  of  the  clay  working  industry  is  in  Jeffer- 
son county,  and  Birmingham  furnished  the  principal 
market.  Vitrified,  common,  and  fire  brick  represent  a 
value  of  $1,678,767  or  77.5  per  cent  of  the  total  value. 
In  1918  brick  was  manufactured  in  29  counties  by  one 
or  more  firms. 

The  pottery  products  in  1918  consisted  of  stone  ware, 
yellow  and  Rockingham  ware,  and  red  earthenware,  in- 
cluding turpentine  cups,  and  represented  a  value  of  $15, 
324,  a  decrease  of  $3,407  or  18.6  per  cent  as  compared 
with  1917. 

Stone. — ^The  quarry  products  in  1918  showed  a  slight 
increase  in  value  over  1917.  The  value  in  1918  was  $1,- 
669,721  as  compared  with  $1,611,499  in  1917,  an  increase 
of  $58,224  or  3.6  per  cent. 

More  than  80  per  cent  of  the  total  value  of  the  stone 
produced  in  1918  was  limestone.  Its  most  important 
uses  are  for  furnace  flux,  riprap,  and  for  building -pur- 
poses. The  production  of  marble  decreased  about  ten 
per  cent  in  1918.  The  figures  of  the  production  cannot 
be  given  because  of  the  limited  number  of  producers. 
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Marble  holds  second  placQ  in  the  value  of  the  quarry 
products.  Beautiful  white  marble  occurring  in  Coosa 
and  Talladega  Counties,  is  extensively  used  for  building 
work,  (both  inside  and  outside) .  A  black  marble  which 
gives  promise  of  future  development,  has  been  pros- 
pected near  Anniston  and.  near  Piedmont. 

The  reader  is  referred  to  the  body  of  this  bulletin, 
under  Stone,  for  further  details  concerning  especially  the 
building  stone  and  marble  industries. 

Cement — The  cement  produced  in  Alabama  in  1918 
amounted  to  1,132,963  barrels  valued  at  $1,719,519  as 
against  1,329,833  barrels  valued  at  $1,494,879  in  1917. 
This  was  a  decrease  in  quantity  of  14.8  per  cent  and  an 
increase  in  value  of  15.05  per  cent. 

Lime. — The  production  of  lime  is  not  included  in  that 
of  limestone.  In  1918  it  amounted  to  49,209  short  tons,  a 
decrease  from  the  1917  production  of  7,535  short  tons  or 
26.2  per  cent.  This  product  was  valued  at  $439,366,  an 
increaseover  1917  of  $126,835  or  33.1  per  cent. 

Graphite. — The  graphite  produced  in  Alabama  is  of 
the  crystalline  variety,  and  the  value  of  the  product  in 
1918  was  $999,152  as  compared  with  $719,575  in  1917, 
an  increase  of  39  per  cent  in  value.  There  was  an  in- 
crease in  quantity  produced  of  25  per  cent. 

The  Alabama  product  in  1918  was  68.6  per  cent  of 
the  total  value  of  the  crystalline  variety  of  the  United 
States  production  as  compared  with  65  per  cent  in  1917. 
The  installing  of  modern  machinery  and  the  opening  of 
new  plants  makes  probable  that  the  Alabama  product 
will  continue  in  the  coming  years  to  represent  a  large  per 
cent  of  the  United  States  production. 

Minor  Products. — ^There  are  produced  in  Alabama 
small  quantities  of  the  following,  barytes,  bauxite,  mill- 
stones, mineral  water,  sand  and  gravel,  quartz,  pyrite, 
manganese,  natural  gas,  and  Fullers  earth. 

In  the  following  table  there  is  a  comparison  of  the 
mineral  output  in  Alabama  in  the  years  1917  and  1918. 
As  stated  above,  the  total  does  not  include  the  value  of 
the  pig  iron  or  that  of  the  coke,  but  it  does  include  the 
value  of  the  coal  made  into  coke,  and  of  the  iron  ore  sold 
or  used  in  making  pig  iron. 
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STATISTICS  OF  THE  MINERAL  PRODUCTION  OF 

ALABAMA  FOR  1918 


ABRASIVES. 


Eugene  A.  Smith. 

ALABAMA'S  production  of  abrasives  is  at  present 
limited  to  a  small  number  of  millstones  (chasers*) 
of  Pennsylvanian  age,  quarried  and  made  at  Dutton,  Jack- 
son County ;  there  are,  however,  several  materials  in  dif- 
ferent parts  of  the  State  which  are  sufficiently  promis- 
ing to  be  ^orth  investigating  aiid  thorough  testing;  the 
nature  and  locality  of  tiiese  deposits  were  treated  in  Bull- 
etin No.  13,  which  see.  There  was  no  production  in 
1918. 


BARYTES. 

(Condensed  from  Mineral  Resources  of  the  United  States.) 

Geo.  W.  Stosb. 

There  was  little  activity  in  the  barytes  industry  in 
1918,  only  1,794  short  tons  being  marketed.  This  was 
about  200  tons  less  than  was  sold  in  1917.  The  ore  came 
chiefly  froni  two  mines  in  Calhoun  County  and  a  mine 
near  Centerville,  Bibb  County,  though  several  hundred 
tons  were  produced  near  Wilsonville,  Shelby  County,  and 
Leeds,  Jefferson  County^ 

^Chasers  are  larger  than  the  regular  millstones.  They  are  used  for  heavier 
work,  such  as  arrindins  quartz,  feldspar,  barytes,  etc.,  and  they  run  on  edire. 
Though  they  are  made  with  a  diameter  as  short  as  24  inches,  they  are  usually 
turned  out  with  diameters  rangins  from  60  to  84  inches,  and  are  as  much  as  22 
inches  in  thickness.  These  chasers  are  run  on  pans  paved  with  roughly  cubical 
blocks  of  the  conglomerate,  with  edges  about  a  foot  in  length.  In  grinding  quartz 
in  such  pans  the  chasers  are  used  in  the  preliminary  crushing ;  then  rough  blocks, 
usually  three  in  number,  are  either  attached  to  or  carried  along  by  lateral  arms, 
which  in  turn  are  joined  to  a  vertical  revolving  shaft.  By  the  circular  movement 
of  these  blocks  the  material  placed  in  the  pan  is  ground  to  powder. 
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The  deposits  near  Jacksonville,  Calhoun  County ;  Vin- 
cent, Harper,  and  Wilson ville,  Shelby  County ;  and  Leeds, 
Jefferson  County,  were  under  development,  and  a  consid- 
erable production  was  made  from  the  mine  in  Jefferson 
Couiity,  at  which  a  steam-driven  hoisting  plant  and  log 
washer  is  operated.  The  mine  is  about  6  miles  south  of 
Leeds  in  the  flat  valley  bottom  of  Little  Cahaba  River. 
The  Chickamauga  (Pelham)  limestones  (Ordovician),  in 
which  the  valley  is  cut,*  strike  north-northeast  and  dip 
southeast  at  steep  angles.  The  mining  has  exposed  the 
very  rough  surface  of  the  underlying  blue-gray  limestone, 
in  which  barite  in  irregular  masses  replaces  the  lime  and 
magnesium  carbonates.  The  barytes  is  mined  from  the 
red  residual  clay  overlying  the  limestone  and  some  large 
masses  of  barytes  have  been  found,  though  the  great  bulk 
of  the  barytes  ranges  from  1  to  4  inches  in  size  and  is  of 
high  grade. 

From  1  to  3  miles  north  of  Angle  station  and  about 
12  miles  northwest  of  Jacksonville,  Calhoun  County, 
there  are  a  series  of  barytes  deposits  on  which  a  little 
development  has  been  done.  These  deposits  lie  at  the 
base  of  white  quartzite  ridge  in  red  residual  clay  that  is 
derived  from  blue-gray  magnesian  limestone,  whose  age 
has  not  been  definitely  determined  but  which  is  probably 
Knox  dolomite. 

In  the  vicinity  of  Vincent,  Harpersville,  and  Wilson- 
ville,  eastern  Shelby  County,  there  are  small  irregular 
masses  of  barytes  in  the  red  residual  clays  derived  from 
limestone  of  Beekmantown  age.f  Shipments  have  been 
made  from  several  small  pockets,  and  it  is  reported  that 
at  a  number  of  places  indications  point  to  larger  bodies. 

Details  concerning  the  manufacture  of  ground  bary- 
tes, of  lithopone,  and  of  barium  chemicals  and  their  uses 
are  given  in  Bulletin  No.  19  of  the  Alabama  Geological 
Survey,  and  in  the  Mineral  Resources  of  the  United 
States  for  1916.  E.  A.  S. 

*Batt8.  Charles.  U.  S.  Geol.  Survey  Geol.  Atlas,  Birmingham  folio  (No.  175), 
1910. 

tButts.  Charles.  U.  S.  Geol.  Survey  Geol.  Atlas.  Montevallo  Columbiana  folio  (in 
preparation). 
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Crude  biMytea  produeed  and  marketed  in  the  United  Statee,  by  States, 

1916^1918. 


STATE. 


1916 


a 

II 

9^ 


> 


■I   • 


1917^ 


.1 

11 


> 


1918 


> 


AlabuoA     

Colorado    

Georgia     

Kentneky    

MiMovri    

North     Carolina. 
Tenni 


Oth«r    statMt 


7.681 

127.198 

$8.66 

1.976 

18,868 

$4.49 

1.794 

$9,976 

481 

8.006 

6.26 

104,784 

401.296 

8.88 

111.800 

601.896 

6.41 

69.818 

418,178 

11,068 

64.996 

4.97 

6.720 

86.084 

6.87 

• 

• 

68,228 

866.111 

6.27 

69.046 

891.868 

6.68 

49.094 

898.788 

878 

8.246 

8.70 

1.019 

6.080 

4.99 

• 

• 

82.416 

128.986 

8.86 

16,972 

79.068 

4.66 

22.642 

141.844 

6.471 

82.896 

6.01 

9.866 

48.886 

4.96 

12.620 

81.169 

221.962 


1.011.282 


4.66 


206.888 


1,171.184 


6.66 


166.868 


1,044.906 


$6.68 

6.0S 

8.02 

6.29 
6.48 


6.78 


^Included  in  "Other  states.** 

tinelndea.  1916  and  1917:  California.  Nevada.  South  Carolina.  an<i  Virginia:  1918: 
Kentucky.  J«fevada.  New  Mexico,  North  Carolina.  South  Carolina.  Vinrinia,  and  Wisconsin. 


BARYTES  PRODUCERS  IN  1918. 

C.  T.  Weldon,  Centerville,  Bibb  County,  Alabama;  Saginaw, 
Shelby  County,  Alabama;  Longview,  Shelby  County,  Alabama;  Wil^ 
sonville,  Shelby  County,  Alabama.  • 

Glidden  Barytes  Co.,  509  1st  Natl  Bank  Bldg.,  Birmingham, 
Ala.    Mines  at  Jacksonville  (Angel),  Calhoun  County. 

Groves  &  Watts  (Angel  Mining  Co.),  Rome,  Ga.  Mine  at 
Jacksonville  (Angel),  Clalhoun  Coun^. 
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BAUXITE  AND  ALUMINUM. 


By  Jambs  M.  Hill. 


Bauxite, 
domestic  production. 

THE  quantity  of  bauxijte  marketed  in  the  United  States 
in  1918  was  606,721  long  tons,  which  had  a  value  at 
the  mines  of  $3,447,992  an  increase  over  the  production 
of  1917  of  about  7  per  cent  in  quantity  and  about  11  per 
cent  in  value.  The  production  from  the  Georgia,  Ala- 
bama, and  Tennessee  fields  in  1918  was  42,829  long  tons, 
a  decrease  of  31  per  cent,  but  the  Arkansas  production  of 
562,892  long  tons  showed  an  increase  of  approximately 
11  per  cent. 

Of  the  quantity  of  domestic  bauxite  marketed  in  1918, 
apparently  the  producers  of  aluminum  took  about  419,043 
long  tons,  the  makers  of  chemicals  about  63,896  tons,  mak- 
ers of  abrasives  about  112,908  tons,  and  the  makers  of 
refractories  about  9,874  tons.  As  will  be  noted,  the  total 
•quantity  of  domestic  bauxite  marketed  is  16,058  tons 
.'greater  than  the  apparent  domestic  consumption  given  in 
the  table  below.  It  is  believed  that  this  discrepancy  is 
in  part  due  to  stocks  carried  at  consuming  works,  and  in 
part  to  loss  in  the  manufacture  of  ''refined  bauxite,"  the 
product  that  is  largely  exported. 

As  will  be  seen  by  the  table,  the  domestic  consump- 
tion of  bauxite  in  1918  increased  about  6  per  cent  over  the 
consumption  in  1917,  and  the  domestic  deposits  supplied 
nearly  the  whole  demand.  The  larger  part  of  the  exports 
were  apparently  made  to  Canadian  aluminum  and  abras- 
ive makers. 
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Bauxite  produced  and  consumed  in 

the  United  States, 

19U.1918. 

DOMESTIC  PRODUCTION 

TEAB. 

Geoxvla.  Alabama,  and 
TonnoMc* 

Arkansas. 

Total    • 

Quantity 
(Ions  tons) 

Valne 

Qnantity 
(lonff  tons) 

Valne. 

Quantity 
{long  tons) 

¥alne 

1914    ....  1 
1916... 

1916 

1917 

1918 

24.071 
28.246 
49.190 
62.184 
42.829 

$92,608 
144.846 
284.810 
896.061 
814.112 

196^47 
268.796 
876.910 
606.666 
.662.892 

$976,686 
1.870.489 
2.011,690 
2.724.007 
8.188.880 

219.818 
297,041 
426,100 
608,690 
606.721 

$1,069,194 
1,614384 
2.296,400 
8,119,068 
8,447.992 

Bckuxite  produced  and  consumed  in  the  United  States,  IBH-IOIS- 

Cofttmued. 


Imports                             Exports* 

Domestic 
consumption 

YEAR 

Quantity 
(lonff  tons) 

Value 

Quantity 
{long  tons) 

Value 

Quantity 
(lonff  tons) 

Value 

1914         1 
1916      . 

1916     

1917 
1918         1 

24.844 

8.420 

80 

7.691 

8.668 

$96,600 

17,107 

87 

28.989 

14.791 

t6.874 
16.082 
17.989 
21.791 
19.711 

t$240.084 

717.186 

987.464 

1.828.926 

1.628.688 

288.788 
284.879 
407.191 
664.690 
689.668 

$926,610 

814.766 

1.809,088 

1.824.121 

1.989.096 

^Includes  bauxite  concentrates. 

tFiffures  cover  six  months,  July  to  December.  1914.    Not  separately  classified  by 
Bureau  of  Foreisn  and  Domestic  Commerce  prior  to  July.  1914. 


The  first  bauxite  produced  in  the  United  States  was 
that  obtained  in  1889  from  deposits  in  the  north  Geor^a 
field.  In  1891  the  Alabama  deposits  made  their  first  pro- 
duction, and  practically  all  the  bauxite  mined  in  the 
United  States  until  1899  came  from  these  two  States. 
The  Arkansas  deposits  made  their  first  output  in  1896, 
but  it  was  not  until  1900  that  their  influence  was  felt. 
In  1907  the  Tennessee  deposits  first  began  shipping.  The 
following  table  gives  a  historical  record  of  the  remark- 
able growth  of  the  bauxite  industry  in  the  United  States, 
which  has  been  particularly  rapid  in  the  last  10  years. 
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MARKET  AND  PRICES. 

The  market  for  bauxite  in  the  United  States  is  east 
of  Mississippi  River,  and  the  largest  consumers  are  lo- 
cated at  oi*  near  the  cities  of  East  St.  Louis  and  Aurora, 
111.;  Detroit,  Mich.;  Cincinnati,  Ohio;  Knoxville,  Tenn.; 
Philadelphia  and  Erie,  Pa. ;  Niagara  Falls  and  New  York 
City,  N.  Y.;  and  Boston,  ]^ass.  Recently  a  number  of 
municipal  and  industrial  waterworks  have  installed  small 
plants  for  the  manufacture  of  aluminum  sulphate  tor 
local  use  in  purification  of  water.  A  complete  list  of 
those  known  to  the  United  States  Geological  Survey  to  be 
users  of  bauxite  follows: 

USERS  OF  BAUXITE. 

Aluminum  Co.  of  America,  Pittsburgh,  Pa. 

Booth  Chemical  Co.,  P.  0.  Box  203,  Elizabeth,  N.  J. 

Carborundum  Co.,  Niagara  Falls,  N.  Y. 

Charles  Lennig  &  Co.  (Inc.),  112  South  Front  Street,  Phila- 
delphia, Pa. 

Charles  Taylor  Sons  Co.,  Cincinnati,  Ohio. 

Columbus  Waterworks,  R.  D.  5,  Columbus,  Ohio. 

Cumberland  Waterworks,  R.  D.  3,  Cumberland,  Md. 

Detroit  Chemical  Works,  238  Junction  Avenue,  Detroit,  Mich. 

E.  I.  du  Pont  de  Nemours  Powder  Co.,  Wilmington,  Del. 

Erie  Chemical  Works,  31  Union  Square  W.,  New  York,  N.  Y. 

Exolon  Co.,  156  Sixth  Street,  Cambridge,  Mass. 

General  Abrasives  Co.,  Niagara  Falls,  N.  Y. 

General  Refractories  Co.,  Trinity  Building,  New  York. 

Harbison- Walker  Refractories  Co.,  Pittsburgh,  Pa. 

Jerecki  Chemical  Co.,  St.  Bernard  Station,  Cincinnati,  Ohio. 

Laclede-Christy  Clay  Products  Co.,  St.  Louis,  Mo. 

Masillon  Stone  &  Fire  Brick  Co.,  Masillon,  Ohio. 

Merrimac  Chemical  Co.,  33  Broad  Street,  Boston,  Mass. 

Metropolitan  Water  District  of  Omaha,  Omaha,  Nebr.  (R. 
B.  Howell,  general  manager.) 

Montclair  Waterworks,  Little  Falls,  N.  J. 

Norton  Co.,  Worcester,  Mass.  (also  Niagara  Falls,  N.  Y.) 

Pennsylvania  Salt  Manufacturing  Co.,  Widener  Building,  Phil- 
adelphia, Pa. 

Springrfield  Waterworks,  Springfield,  Mass. 

Superior  Chemical  Co.,  Joliet,  111. 

Bauxite  is  graded  according  to  its  chemical  composi- 
tion and  is  sold  to  the  consuming  industries  on  the  basis 
of  analysis.  Apparently  low  content  of  silica  and  titan- 
ium is  essential  to  the  aluminum  industry,  but  the  con- 
tent of  iron  may  be  fairly  high,  though  bauxites  low  in 
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iron  and  titanium  are  preferred  by  the  makers  of  alum 
and  aluminum  sulphate.  Makers  of  abrasives  appear  to 
be  able  to  use  bauxites  of  lower  grade  and  containing 
larger  proportions  of  silica  and  iron  than  are  permis- 
sible in  bauxite  for  other  uses,  but  most  abrasives  are 
made  from  bauxites  low  in  silica  and  iron.  The  bauxite 
used  for  refractories  must  apparently  be  fairly  low  in 
iron. 

The  prices  received  for  bauxite  in  1918,  as  reported 
by  producers,  ranged  from  $5*to  $12  a  long  ton ;  the  aver- 
age price  paid  for  the  whole  of  the  domestic  bauxite  sold 
in  this  country  was  $5.69  a  long  ton  at  the  shipping  point. 
It  must  be  realized  that  the  average  price  computed  from 
the  assigned  value  of  the  total  production  is  considerably 
below  the  price  at  which  bauxite  can  be  purchased  in 
small  lots,  because  of  the  fact  that  the  larger  consumers 
operate  their  own  mines  and  assign  to  the  output  an  arbi- 
trary value,  which  is  presumably  based  on  operating 
costs. 

OCCURRENCE  AND  CHARACTER  OF  BAUXITE  IN  THE  UNITED 

STATES. 

The  known  commercial  bauxite  deposits  of  the  United 
States  are  in  Calhoun,  Cherokee,  and  DeKalb  counties, 
Ala.;  Pulaski  and  Saline  counties.  Ark.;  Bartow,  Floyd, 
Meriwether,  Sumter,  and  Wilkinson  Counties,  Ga.;  and 
Carter  and  Hamilton  counties,  Tenn.  A  brief  description 
of  the  geology  of  the  domestic  deposits  was  given  in  the 
report  for  1916,*  and  detailed  descriptions  of  the  de- 
posits in  central  Georgia  have  been  published  by  the 
Georgia  Geological  Survey.f 

The  bauxite  from  all  localities  in  the  United  States, 
though  it  may  vary  in  chemical  composition,  is  on  the 
whole  similar  in  general  appearance,  with  the  exception 
of  the  "granitic  bauxite"  of  the  Arkansas  field.  The 
greater  part  of  the  American  bauxite  appears  to  be  made 
up  of  rounded  pebble-like  bodies  set  in  a  fine-grained 

*Hill.  J.  M.,  Bauxite  and  aluminum  in  1916:  U.  S.  Geol.  Survey  Mineral  Re- 
sources. 1916,  pt.  1,  pp.  161-166,  1917. 

tShearer,  H.  K.,  A  report  on  the  bauxite  and  fuller's  earth  of  the  Coastel  Plain 
of  Georgia:  Ocorffia  Geol.  Survey  Bull.  81,  1917. 
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matrix,  which  may  also  consist  of  small  rounded  parti- 
cles or  may  be  as  fine  grained  as  the  finest  clay.  The  peb- 
ble or  pisolite  form  is  so  general  that  it  is  the  conspicu- 
ous characteristic  of  American  bauxite. 

There  is  only  one  way  to  determine  the  value  of  baux- 
ite, and  that  is  by  chemical  analysis,  which  should  show 
total  silica,  alumina,  titanium  oxide,  iron  oxide,  and  wa- 
ter. Bauxite  of  commercial  grade  should  carry  at  least 
52  per  cent  of  alumina. 

A  few  characteristics  that  indicate  in  a  general  way 
the  quality  of  bauxite  may  be  mentioned,  though  none  of 
them  are  to  be  depended  on.  In  general,  bauxite  of  fair 
grade  will  not  show  the  marks  of  a  hammer  when  it  is 
hit  a  glancing  blow,  though  some  bauxite  has  been  ship- 
ped which  can  be  cut  with  the  hammer.  Good  bauxite 
that  has  been  dried  either  in  the  open  or  in  kilns  when 
thrown  on  a  hard  floor  has  a  distinct  rattle,  which  baux- 
itic  clay  does  not  have.  The  pisolites  of  a  lighter-colored 
bauxites  of  the  central  Georgia  field  have  a  peculiar 
brownish-buff  color  and  look  something  like  horn  or  flint ; 
they  ordinarily  can  not  be  broken  or  marked  with  the 
finger  nail  in  bauxites  of  good  grade. 

Some  measure  of  the  relative  quality  of  dried  bauxite 
can  be  had  by  grinding  a  sample  in  an  agate  mortar  for 
half  a  minute.  A  bauxite  of  good  grade  will  be  found 
hard  to  grind  and  will  stick  to  the  mortar  with  such  ten- 
acity that  it  will  have  to  be  scoured  out ;  a  poor  bauxite  or 
bauxitic  clay  will  grind  much  more  easily  and  will  stick 
very  little,  if  at  all ;  and  clay  or  kaolin  grinds  with  ease 
and  does  not  stick  to  the  mortar.  Similar  results  are 
found  if  the  sample  is  rubbed  on  glass;  the  glass  will 
not  be  scratched  by  even  high-grade  bauxite. 

NOTES  ON  THE  BAUXITE  MINES,  BY  STATES. 

Alabama. 

During  1918  three  companies  were  operating  in  the 
Alabama  field — ^the  Republic  Mining  &  Manufacturing 
Co.,  near  Rock  Run,  Cherokee  County;  the  Consolidated 
Mining  Co.,  near  Fort  Payne,  Dekalb  County;  and  the 
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Expert  Prospecting:  &  Development  Co.,  near  Talladega, 
Talladega  County. 

The  production  of  bauxite  from  Alabama  in  1918 
showed  a  decrease  of  about  40  per  cent  from  the  produc- 
tion in  1917.  The  output  was  used  for  the  manufacture 
of  alumina  chemicals  to  the  extent  of  79  per  cent ;  abras- 
ives, 17  per  cent ;  and  refractories,  4  per  cent. 

Arkansas. 

The  American  Bauxite  Co.,  Globe  Bauxite  Co.,  E.  I. 
du  Pont  de  Nemours  Co.,  Republic  Mining  &  Manufac- 
turing Co.,  and  the  Norton  Co.  mined  bauxite  from  de- 
posits in  Saline  and  Pulaski  counties,  Ark.  The  largest 
production  was  made  from  the  deposits  near  Bauxite, 
Saline  County. 

The  bauxite  mined  from  the  Arkansas  deposits  is  of 
high  grade,  as  is  shown  by  the  fact  that  more  than  75 
per  cent  of  the  output  in  1918  was  used  for  the  manu- 
facture of  aluminum,  nearly  18  per  cent  for  abrasives,  5 
per  cent  for  chemicals,  and  2  per  cent  for  refractories. 

Georgia. 

The  total  production  of  bauxite  from  Georgia  in  1918 
was  approximately  36,500  tons,  a  decrease  of  about  30 
per  cent  from  the  production  in  1917.  Wilkinson  Coun- 
ty produced  the  largest  quantity,  Floyd  county  was  sec- 
ond, Sumter  County  third,  Bartow  County  fourth,  Ran- 
dolph county  fifth,  and  Meriwether  county  sixth  in  rank 
of  output.  The  mines  near  Cuthbert,  Randolph  County, 
were  operated  for  the  first  time  in  1918. 

Georgia  bauxite  appears  to  be  more  suitable  for  the 
manufacture  of  alumina  chemicals  than  for  other  pur- 
poses. The  consumption  of  the  output  in  1918  was  dis- 
tributed as  follows:  Eighty-two  per  cent  for  alumina 
chemicals  and  18  per  cent  for  abrasives. 

New  Mexico. 

The  impression  seems  to  have  prevailed  that  the  alun- 
ogen  deposits  in  Grant  county,  N.  Mex.,  are  bauxite. 
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These  deposits  were  first  described  by  Blake  and  also  in 
more  detail  in  a  privately  printed  pamphlet.  They  were 
described  in  considerable  detail  by  Hayes,  who  found 
that  the  deposit  was  a  very  highly  altered  volcanic  brec- 
cia outcropping  in  a  more  or  less  circular  area  surround- 
ed by  basalt.  He  states  that  this  breccia  probably  repre- 
sents a  core  of  an  andesitic  volcano  which  broke  through 
the  basalt  flow  of  the  surrounding  region  and  that  the 
alteration  of  the  brecciated  andesite  was  probably  due  to 
the  escape  of  volcanic  gases  which  followed  the  intrusion. 
The  altered  breccia  Hayes  shows  by  analyses  to  be  "essen- 
tially the  silicate  of  alumina/'  and  not  bauxite.  There 
are  large  quantities  of  alumina  sulphate  and  iron-alum- 
ina sulphate  which  form  as  incrustations  from  2  to  4  feet 
thick  on  the  surface,  and  probably  considerable  soluble 
sulphate  in  the  porous  altered  breccia.  At  present,  how- 
ever, there  seems  to  be  little  possibility  of  utilization  of 
this  material  on  account  of  its  inaccessibility. 

Tennessee. 

The  bauxite  deposits  on  Missionary  Ridge  were  re- 
ported idle  during  1918.  A  small  output  was  made  at 
the  mines  near  Elizabethton,  Carter  County,  Tenn. 

BAUXITE  PRODUCERS  IN  1918. 

Republic  Mining  &  Mfg.  Co.,  1111  Harrison  Bldg.,  Philadel- 
phia, Pa.     Mine  at  Rock  Run,  Cherokee  County. 

Consolidated  Mining  Co.,  Fort  Payne,  Ala.  Mine  at  Fort 
Payne,  DeKalb  County. 

Expert  Prospecting  &  Developing  Co.,  Jefferson  County  Bank 
Bldg.,  Birmingham,  Alabama.  Mine  at  Talladega,  Talladega 
County,  Alabama. 

National  Bauxite  Co.,  3500  Gray's  Ferry  Rd.,  Philadelphia,  Pa. 

Aluminum. 

domestic  production  and  consumption. 

The  value  of  primary  aluminum  produced  in  the 
United  States  in  1918  was  $41,159,225,  a  decrease  of 
about  10  per  cent  from  the  value  of  the  output  in  lftl7. 
The  decrease  was  due  very  largely  to  the  decline  in  price 
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of  aluminum  during  1918  and  does  not  represent  a  cor- 
responding decline  in  quantity  of  output. 

Value  of  aluniinum  produced  and  consumed  in  the  United  States, 

1918^1918. 


Domestic 
Primary 
metal 

production 

ImportsK 

Exports  ji 

Apparent 

TEAR 

Secondary 
metalf 

consamp- 
tlon 

191$  _, 

$9,460,000 
10.080.000 
16.280.000 
88.900.000 
46.882.000 
41.169.000 

$2,199,480 
1.678.140 
6.802.100 
28.480.200 
16.711.800 
10.118.600 

$4,784,802 

4,074.688 

1,841.779 

1.786.870 

66.890 

664.686 

$966,094 

1,546;610 

8.682.117 

16.41^.184 

14.686.467 

10.869.888 

$16,467,688 

1914      _ 

14.281.218 

IflIK 

20.241.762 

1fi16 

48.698.986 

1917 

48.064.228 

ffllR 

40.967.798 

IValue  based  on  average  open  market  price,  as  quoted  by  "Eng,  and  Min.  Jour. 

llmports  for  consumption,  fisrures  from  Department  of  Commerce  reports.  In- 
cludes aluminum  in  crude  form.  leaf,  sheets,  plates,  bars,  strips,  wire.  rods,  and 
all  manufactures  of;  table,  kitchen,  and  hospital  ware. 

llExports  of  aluminum  and  manufactures  of;  figures  trom  Deparlanent  of  Com- 
merce reports. 


MARKET  AND  PRICES. 

There  were  practically  no  open-market  dealings  in 
aluminum  during  1918,  as  the  industry  was  essentially 
under  Government  regulation.  The  supply  of  aluminum 
was  not  large  and  little  of  the  metal  was  used  except  for 
war  purposes. 

Open-market  prices  of  87  cents  a  pound  were  quoted 
until  March  2',  1918.  On  March  4  the  base  price  for 
sales  of  aluminum  was  fixed  by  the  Government  at  32 
cents  a  pound,  but  this  was  raised  to  33  cents  a  pound 
on  June  1,  1918,  and  remained  unchanged  till  the  end  of 
the  year.  The  fixed  price  was  early  interpreted  to  cover 
secondary  aluminum  as  well  as  primary.  The  average 
price  for  the  year  was  33.6  cents  a  pound.  The  open-mar- 
ket prices  of  aluminum  for  the  years  1914  to  1918,  inclus- 
ive, as  given  weekly  by  the  Engineering  and  Mining 
Journal,  are  of  interest  as  showing  the  uncertainty  of 
the  market  concerning  the  supply  of  aluminum  to  meet 
peace  demands  as  well  as  the  heavy  drafts  for  war  pur- 
poses. It  is  also  interesting  to  note  that  the  Government- 
fixed  base  price  was  in  essential  accord  with  the  prevail- 
ing contract  price  under  which  the  single  producer  of 
aluminum  sold  most  of  the  output  in  1916  and  1917. 
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There  was  a  slight  increase  in  price  at  the  time  of  the 
declaration  of  war  in  Europe,  followed  by  a  correspond- 
ing decline.  With  the  large  orders  from  foreign  coun- 
tries early  in  1915  the  market  advanced  rapidly  but  did 
not  attain  its  maximum  until  late  in  1916.  During  1917, 
presumably  under  lihe  unified  Allied  buying  arrange- 
ments which  did  away  with  so  much  competitive  bidding, 
the  price  declined  as  rapidly  as  it  had  risen,  and  it  re- 
mained almost  stationary  at  the  maximum  contract  price 
of  the  largest  producers  in  1917  until  the  Government 
fixed  the  price  on  March  4,  1918. 

Prices  of  (UunUnurn,  1914-1918,  in  cents  per  pouncLf 


Avenge 

open  mar- 

Contraet 

YEAR 

ket  price, 
Bmall  lots 

price 

1914 
1916 
1916 
1917 


18.68 
88.98 
60.71 
61.59 


20-81 
81-87 
81-87 


1918 I  86.6  I  82-88 


i 


fEng.  and  Min.  Jour,  quotations  in  annual  review  numbers. 
*No  fiffures  published,  but  it  seems  reasonable  to  believe  that  contracts  were 
made  on  approximately  the  same  basis  as  for  1912. 

NOTES  ON  THE  ALUMINUM  INDUSTRY. 

Expansion  of  tha  plant  capacity  of  domestic  makers 
of  aluminum  continues.  Though  war  conditions  have 
interfered  with  the  completion  of  some  projects,  at  others 
changes  have  been  made  which  should  result  in  greater 
output. 

Two  very  interesting  papers  have  been  published 
within  the  year  on  the  European  practice  of  making  alum- 
inum. 

Anonymous,  Aluminum  (bauxite)  deposits  and  the  production 
of  aluminum:  Engineering  (London),  vol.  166,  pp.  163-165,  191-193, 
218-220,  1918. 

Nissen,  O.,  Aluminum  manufacturing  processes  used  in  Eur- 
ope (translated  from  Teknisk  Tidskrift,  Aug.,  1917) :  (3hem.  and 
Met.  Engineering,  vol.  19,  pp.  804-816,  December,  1918. 

In  both  these  papers  notes  on  the  making  of  alumina 
and  artificial  cryolite  are  given,  as  well  as  more  or  less 
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detailed  information  on  electric-furnace  practice.  The 
paper  in  Engineering  gives  considerable  information  rel- 
ative to  the  capacity  of  various  aluminum  works  in  Eur- 
ope and  also  considerable  discussion  of  the  supplies  of 
raw  materials  available  to  European  makers  of  alumi- 
num. Nissen's  article  deals  principally  with  the  metal- 
lurgy of  the  metal.  He  discusses  briefly  the  history  of 
the  manufacture  of  aluminum  and  the  development  of 
electric  furnaces  for  this  purpose ;  he  notes  also  the  manu- 
facture of  alumina  by  the  Deville-Pechery  and  Bayer  pro- 
cesses, and  mentions  various  modifications .  of  these  pro^ 
cesses  for  the  treatment  of  high-silica  bauxites.  The 
methods  of  manufacture  of  artificial  cryolite  and  carbon 
electrodes,  those  absolutely  essential  materials  in  the 
manufacture  of  aluminum,  are  also  pointed  out  by  Nis- 
sen,  and  he  gives  notes  on  the  actual  smelting  of  the 
metal. 

A  comprehensive  work  on  the  use  of  aluminum  in  the 
industries  by  Escard  has  recently  been  published.'  It  is 
impossible  in  this^  report  to  review  the  work  adequately 
Some  information  is  given  concerning  the  metallurgy  of 
aluminum,  though  the  book  deals  primarily  with  the  util- 
ization of  aluminum  and  its  alloys. 

There  can  be  little  question  that  the  aluminum  indus- 
try of  the  central  European  powers  has  seen  consider- 
able change  during  the  war  period.  In  all  probability 
we  shall  soon  learn  of  the  possibility  of  using  very  low 
grade  bauxite,  or  possibly  clay,  for  the  manufacture  of 
alumina  low  enough  in  silica  for  the  production  of  high- 
grade  metal.  In  this  connection  it  is  of  interest  to  note 
that  the  by-product  alumina  formed  in  the  separation  of 
potash  from  alunite  is  now  being  marketed.  Apparently 
this  material  has  not  yet  been  found  satisfactory  for  other 
uses  than- refractories  and  abrasives,  though  patents  for 
its  use  in  the  preparation  of  aluminum  have  been  granted. 

The  British  Aluminum  Co.,  whose  plants  are  at  Foy- 
ers and  Lockleven,  had  contemplated  great  expansion  dur- 
ing 1918,  but  their  plans  do  not  appear  to  have  mater- 
ialized, as  the  House  of  Lords  failed  to  grant  permission 
for  the  necessary  extensive  hydroelectric  development  in 
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Scotland.    This  company  controls  the  aluminum  works 
at  Higeland  and  Strangftord,  Norway. 

Alum  and  aluminum  avXpkate  produced  in  the  United  States  and 

aluminum  salts  imported,  1914-1918, 


PRODUCTION 

• 

IMPORTS* 

Alum 

Aluminum  sulphate 
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18.288 
24.916 
27.267 
19.714 
20.286 

666.989 

699.266 

1.177.881 

1.017.088 

1.061.449 

81.08 
28.07 
48.21 
61.60 
61.88 

164.964 
169.168 
168.860 
178.788 
209.079 

2.942.672 
8.224.496 
4.410.741 
6.746.427 
6.478.086 

17.84 
19.06 
28.67 
82.16 
80.96 

2.891 

1.408 

1.247 

607 

2S1 

78.028 

1Q1B 

84,820 
68.660 

1fll7 

89.088 

1918       _-_          ...      „. 

18.619 

^Includes  alumina,  aluminum  hydrate  or  refined  bauxite,  alum,  alum  cake,  alumi- 
inum  sulphate,  aluminous  cake,  and  alum  in  crystals  or  ffround. 

BAUXITE  ABRASIVES. 

Bauxite  abrasives  sold  under  various  trade  names, 
such  as  alundum,  aloxite,  exolon,  and  lionite,  are  made 
by  fusing  bauxite  in  an  electric  furnace.  These  prod- 
ucts are  sold  in  the  form  of  powders,  cloth,  grinding 
stones,  and  wheels  of  various  shapes,  and  for  a  multitude 
of  uses.  Owing  to  the  objection  of  one  of  the  large  pro- 
ducers, it  is  not  possible  to  give  figures  of  production  of 
bauxite  abrasives  for  1918.  The  marketed  production  in 
1917  was  48,460  short  tons,  which  was  made  from  ap- 
proximately 109,580  long  tons  of  bauxite.  In  1918  ap- 
proximately 112,908  long  tons  of  bauxite  was  used  for 
the  manufacture  of  abrasives. 


HIGH-ALUMINA  REFRACTORIES. 

There  are  two  classes  of  high-alumina  refractories 
now  on  the  market.  What  are  commonly  called  bauxite 
brick  are  made  by  mixing  various  proportions  of  calcined 
bauxite  or  high-alumina  clay  with  a  bonding  material 
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such  as  fire  clay,  sodium  silicate,  or  lime.  Refractories 
of  this  character  are  being  made  by  the  Laclede  Christy 
Clay  Products  Co.,  the  Harbison-Walker  Refractories 
Co.,  Charles  Taylor  &  Sons,  and  the  Massil}on  Stone  & 
Fire  Brick  Co.  Not  all  the  refractories  made  by  these 
companies  are  sold  as  bauxite  brick,  and,  in  fact,  some 
do  not  contain  bauxite.  The  other  class  of  high-alumma 
refractories  consists  of  those  made  by  the  electric  fusing 
of  bauxite.  These  are  manufactured  by  the  companies 
that  make  artificial  abrasives. 

The  use  of  high-alumina  refractories  seems  to  be  ex- 
panding, particularly  in  the  construction  of  copper,  iron, 
and  lead  furnaces  and  of  cement  kilns.  No  figures  are 
available  to  show  the  production  of  highralumina  refrac- 
tories, though  it  is  known  that  at  least  2,318  long  tons  of 
bauxite  was  consumed  in  making  refractories  in  1917 
and,  apparently,  9,874  long  tons  in  1918. 

OTHER  BAUXITE  PRODUCTS. 

A  little  more  than  69  per  cent  of  the  domestic  output 
of  bauxite  in  1918  went  into  aluminum,  manufacturers 
of  aluminum  salts  used  about  10  per  cent,  19  per  cent 
was  consumed  in  the  manufacture  of  bauxite  abrasives, 
and  2  per  cent  was  used  by  makers  of  "high-alumina  re- 
fractories,'' also  called  bauxite  brick.  • 

Within  the  last  two  years  many  foreign  and  domestic 
patents  have  been  issued  relating  to  the  use  of  bauxite  in 
the  fixation  of  nitrogen,  the  manufacture  of  aluminum 
salts,  and  the  fabrication  of  abrasives  and  refractories. 
Copies  of  these  patents  may  be  obtained  from  the  United 
States  Patent  Office,  Washington,  D.  C. 

ALUMINUM  SALTS. 

The  principal  aluminum  salts  made  in  the  United 
States  are  alumina,  alums,  usually  ammonium  and  sod- 
ium alums,  aluminum  sulphate,  and  aluminum  chloride. 
Alumina  is  largely  consumed  in  the  manufacture  of  alum- 
inum, and  no  figures  of  domestic  production  are  available 
for  publication. 
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Alums  of  various  qualities  are  produced  at  9  plants 
in  the  eastern  United  States,  the  total  production  of  alum 
in  1918  being  20,286  short  tons,  valued  at  $1,051,449,  an 
increase  of  approximately  3  per  cent  in  quantity  and 
value  over  the  production  in  1917.  The  average  price 
reported  by  makers  of  alums  was  $61.83  a  short  ton. 

Aluminum  sulphate  is  made  at  24  plants,  7  of  which 
are  at  municipal  or  industrial  waterworks,  which  con- 
sume their  entire  output.  The  total  quantity  of  alumi- 
num sulphate  produced  in  the  United  States  in  1918  was 
209,079  short  tons,  of  which  7,002  short  tons  did  not  en- 
ter the  market  but  was  used  for  water  purification  at  the 
place  of  manufacture.  The  quantity  of  domestic  alumi- 
num sulphate  wjiich  entered  the  market,  202,077  short 
tons,  was  greater  than  the  quantity  in  1917  by  approxi- 
mately 16  per  cent,  and  the  total  domestic  production  in- 
creased about  17  per  cent.  The  price  reported  by  makers 
of  aluminum  sulphate  for  the  output  in  1918  averaged 
$30.96  a  short  ton. 

Aluminum  chloride  is  used  for  various  purpodes, 
among  which  may  be  mentioned  the  refining  of  mineral 
oils.  This  salt  was  produced  at  three  plants  in  1918,  and 
the  total  output  reported  to  the  Geological  Survey  was 
4,224  short  tons,  valued  at  $338,710,  or  approximately 
$80  a  short  ton. 


CEMENT. 


Eugene  A.  Smith. 


Portland  Cement. 

RESOURCES. 

LABAMA  contains  large  supplies  of  limestone,  chalk, 
clay  and  shale  well  adapted  to  Portland  cement  manu- 
facture, and  widely  distributed  throughout  the  State. 
Coal  and  labor  are  abundant  and  cheap,  transportation 
facilities  are  excellent,  and  many  of  the  best  limestone 


A 
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and  chalk  localities  are  situated  on  navigable  rivers,  giv- 
ing ready  access  and  cheap  water  transportation  to  Gal- 
veston, New  Orleans,  Mobile,  Charleston,  and  other  ports 
of  the  Gulf  and  Atlantic  Coasts.  This  advantage  of  loca- 
tion was  immensely  increased  with  the  opening  of  the 
Panama  Canal  for  cement  plants  located  in  Alabama  are 
more  than  a  thousand  miles  nearer  to  the  Isthmus  than 
their  nearest  possible  competitors. 

The  limestones  and  shales  of  the  northern  part  of  the 
State  lie  so  close  to  each  other,  and  above  all  so  close  to 
the  great  coal  mines  which  must  supply  the  fuel,  that  the 
establishment  of  Portland  cement  plants  near  the  coal 
mines  would  give  to  this  industry  in  Alabama  the  same 
advantages  which  the  proximity  of  the  iron  ore,  the  coal, 
and  the  stone  has  given  to  the  iron  industry,  and  which 
has  placed  our  State  beyond  competition. 

As  a  Portland  cement  mixture,  ready  for  burning,  con- 
sists approximately  of  75  per  cent  lime  carbonate  and  25 
per  cent  of  clayey  matter,  the  material  furnishing  the 
lime  carbonate  is  necessarily  of  more  economic  impor- 
tance than  that  from  which  the  silica  and  alumina  are 
derived.  In  consequence,  a  Portland  cement  plant  is 
usually  located  in  the  immediate  vicinity  of  a  suitable 
limestone,  while,  the  clay  or  shale  required  to  complete 
the  mixture  may  be  brought  some  distance. 

The  limestone  formations  in  North  Alabama  which 
can  supply  the  stone  adapted  for  use  in  cement  manufac- 
ture are  the  Trenton  or  Pelham  limestone  and  the  Bangor 
or  Subcarboniferous.  In  close  proximity  to  both  these 
limestone  formations  are  the  shales  of  the  Clinton,  Sub- 
carboniferous  and  Coal  Measures. 

At  the  present  time  there  are  two  cement  plants  in 
North  Alabama,  namely,  the  Standard  Portland  Cement 
Co.,  located  at  Leeds  in  Jefferson  County,  and  the  Coosa 
Portland  Cement  Co.,  located  at  Ragland  in  St.  Clair 
County.  Both  of  these  plants  make  use  of  the  hard  Tren- 
ton limestone,  and  the  Standard  Cement  Co.,  according  to 
Burchard  of  the  U.  S.  Geological  Survey,  uses  the  shale 
of  the  Clinton  formation  whilst  the  Ragland  Company 
makes  use  of  the  shales  of  the  Coal  Measures.     Up  to  the 
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present  time  no  establishment  is  utilizing  the    Bangor 
limestone. 

In  Middle  Alabama  the  soft,  chalky  Cretaceous  lime- 
stone of  the  Selma  Chalk  is  the  material  utilized  by  the 
Alabama  Portland  Cement  Co.,  at  Spocari,  near  Demop- 
olis.  The  same  company  makes  use  of  residual  clays 
overlying  and  derived  from  the  weathering  of  the  Sehna 
Chalk.  During  1915,  and  since,  there  was  no  production 
from  the  Demopolis  plant. 

In  Southern  Alabama  the  St.  Stephens  limestone  out- 
cropping east  and  west  across  the  State,  furnishes  excel- 
lent material  for  Portland  cement  manufacture,  using 
either  residual  clays  from  decomposition  of  the  limestone, 
or  the  clays  of  the  Grand  Gulf  formation  which  are  al- 
most everywhere  in  close  proximity  to  the  limestone. 

PuzzoLAN  Cement. 

During  the  past  seven  years  only  one  establishment 
in  Alabama,  the  Southern  Cement  Company,  North  Bir- 
mingham, has  been  engaged  in  the  manufacture  of  slag 
cement,  using  the  material  from  the  furnaces  about  Bir- 
mingham. The  production  is  included  in  the  returns  for 
Portland  cement  and  cannot  be  given  separately. 

Owing  to  the  fact  that  there  was  in  Alabama  in  1918 
only  one  producer  of  puzzolan  cement,  and  not  more  than 
two  operating  plants  in  the  Portland  cement  industry,  it 
is  necessary  to  combine  the  productions  of  the  two  indus- 
tries in  order  to  avoid  publishing  figures  which  were  giv- 
en to  the  Survey  in  confidence.  The  tabular  results  of 
such  a  combination  are,  however,  necessarily  inconsistent 
and  not  to  be  taken  too  literally,  since  the  weights  per 
barrel  of  the  two  kinds  of  cement  vary. 

The  total  quantity  of  Portland  and  Puzzolan  cement 
sent  to  market  in  1918,  was  1,132,963  barrels,  valued  at 
$1,719,519,  as  compared  with  1,329,833  barrels  valued  at 
$1,494,879  in  1917 ;  a  decrease  of  196,870  barrels  or  14.8 
per  cent,  and  an  increase  in  value  of  $224,640  or  15.05 
per  cent. 
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Quantity  and  vakie  of  Portland  and  Puzzolan  ewnent,  marketed  in 

Alabama  in  1917  and  1918. 


No.  of      I    Quantity 
Prodocen  |     (Bbls.) 


Value 


1»17 

1918 

Inereas«  or  decrease. 


»«M 


Per  cent  of  increase  or  deereaee. 


8 

8 


1.820,888 
1.188,968 

-  196.870 

-  14.8 


1.494.879 

1.719.619 

+      224.640 

+         15.06 


RECOVE{tY  OP  Potash  From  Portland  Cement 

Materials. 

It  has  been  noticed  that  the  flue  dust  in  a  cement  plant 
often  contains  notable  percentage  of  potash,  and  efforts 
have  been  made  to  utilize  this  dust  in  the  extraction  of 
potash.  Flue  dust  from  the  Standard  Cement  Plant  shows 
2V^  per  cent,  and  above  potash,  and  it  is  in  contemplation 
to  utilize  this,  and  the  suggestion  is  also  made  to  use 
feldspar  in  the  manufacture.  Up  to  the  present  time, 
however,  there  has  been  no  commercial  production  of 
any  potash  from  this  source. 

CEMENT  PRODUCERS  IN  1918. 

Coosa  Portland  Cement  Co.,  607  Stock  Exchange  Bldg.,  Phila- 
delphia Pa.,  or  Ragland,  Ala.  Works  at  Ragland,  St.  Clair  Coun- 
ty, Ala. 

Southern  Cement  Co.,  Birmingham,  Ala.  Works  at  North 
Birmingham,  Jefferson  County,  Ala. 

standard  Portland  Cement  Co.,  9  Prioleau  St.,  Charleston,  S. 
C.    Works  at  Leeds,  Jefferson  County,  Ala. 
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CLAY  AND  CLAY  PRODUCTS. 


Clay. 


Jefferson  Middleton  and  Eugene  A.  Smith. 

Clay  available  for  the  manufacture  of  clay  products 
is  one  of  the  most  widely  distributed  of  our  minerals. 
Hence  there  are  clay-working  plants  scattered  over  every 
State  and  Territory  in  the  Union.  Miners  of  the  low- 
grade  clays  are  usually  also  the  manufacturers,  but  as 
the  higher  grades  of  ware  are  reached,  the  rule  is  that 
fewer  and  fewer  manufacturers  are  also  miners,  until  in 
the  highest  grades  of  ware  the  i  ule  is  that  the  manufac- 
turer buys  and  does  not  mine  the  clay  he  uses.  The  fig- 
ures given  in  the  following  tables  represent  clay  that  is 
mined  and  not  manufactured  by  the  miner,  but  is  sold  as 
clay.  The  clay  thus  sold  is  small  in  quantity  compared 
with  the  total  production  and  includes  mainly  clay  used 
for  high-grade  pottery  and  tile,  for  paper  making,  and 
for  refractory  products. 

The  total  amount  of  clay  mined  in  Alabama  and  sold 
as  such  in  1918,  was  50,048  short  tons  valued  at  $49,193. 
This  was  a  decrease  in  quantity  of  8,619  short  tons  or 
14.7  per  cent,  and  of  $35,570  or  41.9  per  cent  in  value  as 
compared  with  1917. 

Below  is  a  table  giving  the  production  and  value  of 
clay  mined  and  sold  in  Alabama  from  1908  to  1918  m- 
clusive,  and  a  comparison  of  the  production  of  1917  and 
1918: 
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Production  of  clay  in  Alabama  from  i908  to  1917  inclusive,  amd  a 
compaaison  of  the  production  in  1917  and  1918. 


FIRE  CLAY 


MISCELLANEOUS 
CLAY 


TBAB 


QnantltT 
Short  Tods 


Valii*. 


Qnantitr 
Short  Tons 


TOTAL 


Vain*.     [  QuAatHy 
Short  Tons 


Value 


1908  

19<»9  

1910  

1911  

1912  

1918  

1914  

1916  

1916  

1917  

1918 

Inereaac  or 


Percentage 


68,289 
46,187 
64.482 
86,208 
88,662 
49.901 
27,978 
81,620 
40,286 
41,961 
49.616 

7.666 
18. 


$48,988 
86,846 
82,896 
29.909 
81,414 
68.269 
84,607 
84,882 
60.618 
67.674 
48,611 

19.068 
28.4 


24.000 
18,271 
20,600 


$12,000 

6,687 

.  6,660 


4,600 

e 

2,000 

e 
1,244 

e 
486 

682 

682 

92.289 
68,408 
76,082 
86,208 
48,062 
49.901 
27,978 
81,870 
41,479 
68,667 
60.048 

8.619 
14.7 


$60,988 
40,982 
88,046 
29,909 
88,414 
68.419 
84.607 
86,282 
61,068 
84.768 
49.198 

86,670 
41.9 


*Not  diTUlffed  but  included  in  total. 

In  1917  the  average  value  of  fire  clay  of  Alabama  i;^as 
$1.61  per  short  ton,  and  the  value  of  the  Alabama  prod- 
uct was  1.2  per  cent  of  the  total  value  of  the  lire  clay  of 
the  United  States.  In  1918  the  average  value  of  the  Ala- 
bama fire  clay  was  $0.98  per  short  ton,  and  the  value  of 
the  Alabama  product  was  .82  per  cent  of  the  total  value 
of  the  fire  clay  produced  in  the  United  States. 


RAW  CLAY  PRODUCERS  IN  1918. 

Bibbville  Fire  Brick  &  Mfg.  Co.,  850  Brown-Marx  Bldg.,  Bir- 
mingham, Ala.    Works  at  BibbviUe,  Bibb  County,  Ala. 

Bessemer  Fire  Brick  Co.,  1148  Brown-Marx  Bldg.,  Birming- 
ham, Ala.    Works  at  Bibbville,  Bibb  County,  Ala. 

Lehigh  Coal  Co.,  722  Brown-Marx  Bldg.,  Birmingham,  Ala. 
Works  at  Lehigh,  Blount  County,  Ala. 

Southern  Refractories  Co.,  Fort  Payne,  Ala.  Works  at  Mc- 
Falls,  DeKalb  County,  Ala. 

Imperial  Coal  &  Coke  Co.,  Birmingham,  Ala.  Works  at 
Bradford,  Jefferson  County,  Ala. 

Harbison- Walker  Refractories  Co.,  1808  Farmers  Bank  Bldg.» 
Pittsburgh,  Pa.    Works  at  Fairfield,  Jefferson  County,  Ala. 

Robertson  Brick  Co.,  Ave.  B  &  6th  St.,  Birmingham,  Ala. 
Works  at  East  Birmingham,  Jefferson  County,  Ala. 

Bibby  Coal,  Shale  &  Clay  Co.,  Littleton,  Ala.,  Works  at 
Littleton,  Jefferson  County,  Ala. 
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Clay  Products. 

The  state  of  Alabama  is  rich  in  clays  of  many  kinds, 
yet  its  rank  as  a  clay  working  state  is  low,  being  nine- 
teenth in  1917  and  eighteenth  in  1918.  Its  clay  prod- 
ucts in  1918  reported  by  49  operators  were  valued  at 
$2,159,104— brick  and  tile  $2,143,780,  pottery  $15,324 — 
an  increase  over  1917  of  $105,176  or  2.5  per  cent.  Ala- 
bama ranged  fourth  in  quantity,  and  value  of  vitrified 
brick,  or  block.  Its  chief  clay  product  was  common 
brick,  valued  at  $714,374  or  33.6  per  cent  of  the  state  to- 
tal, an  increase  over  1917  in  value  of  $156,454.  The 
quantity  of  common  brick  marketed  in  1918  was  69,- 
467,000  brick,  a  decrease  of  12,107,000. 

Fire  brick,  including  silica  brick  was  Alabama  clay 
product  of  second  value,  a  total  of  16,579,000,  valued  at 
$547,930. 

Vitrified  brick  was  third  with  25,631,000,  valued  at 
$416,463,  an  increase  from  1917  of  4,312,000  in  quantity, 

and  in  value  of  $99,549. 

• 

Jefferson  County  was  the  principal  clay-working 
county,  nearly  all  of  the  fire  and  vitrified  brick  or  block 
produced  in  the  State  coming  from  this  county.  The 
principal  common-brick-producing  counties,  named  in  the 
order  of  the  value  of  their  output  were  Jefferson,  Mont- 
gomery and  Talladega. 

In  tabular  form  these  statistics  are  given  as  follows: 
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Value  of  the  clay  produete  of  Alabama  in  1917  and  1918,  with 

inerease  or  deerease. 


BRICK 
AND  TILE 

POTTERY 

TOTAL 

1017 

1.087.786 
2,148.780 

+        66.996 

-f-              2.6 

18.781 
16.824 

-  8.407 

-  18.16 

2,106.618 

miR 

2,169.104 

Incrcftse  or  deereaae 
V»lii« 

+        62.688 
+             2.4 

P«»r    atmt 

The  pottery  products  of  Alabama  are  of  minor  im- 
portance, constituting  less  than  1  per  cent  of  the  value  of 
clay  products.  Production  was  reported  in  1918  by 
nine  firms.  The  output  was  valued  at  $15,824,  a  de- 
crease of  $3,407,  or  18.2  per  cent  as  compared  with  1917. 
The  products  consisted  of  stone  ware  and  yellow  and 
Rockingham  ware,  and  red  earthen  ware,  including  tur- 
pentine cups,  etc.  The  latter  represents  about  fifty  per 
cent  of  the  total  product.  Alabama  ranked  18  in  the 
pottery  industry  in  1918. 


Comparison  of  pottery  produete  in  1917  and  1918 

L 

KIND 

1917 

1918 

Increase  or 
decrease 

jPeroentaffe 

Red  earthenware _.   . 

Stoneware  and  Rockingham  ware 

6.000 
12.671 

4.028 
11.801 

—  2,087 

—  1,870 

-  88.6 

-  10.8 

Totrfli 

18.781 

16.824 

-         8,407 

—          18.0 

'Including  turpentiiM  enps.  tucs,  ete. 


Clay  Aggregate  fob  Ck)NCBETE  Ships. 

One  of  the  most  interesting  and  perhaps  important  de- 
velopments of  the  year  was  the  experiment  of  building 
seagoing  ships  of  concrete.  In  order  to  make  the  con- 
crete as  light  in  weight  as  possible,  various  light-weight 
materials  including  slag,  volcanic  scoria,  and  pumice  were 
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tried.  An  aggregate  made  of  burnt  clay  was  found  to 
be  the  best  substitute  for  stone  and  gravel  in  concrete, 
and  its  use  reduced  the  weight  of  the  concrete  from  150 
to  118  pounds  per  cubic  foot.  Burnt-clay  aggregate  in 
concrete  has  been  used  only  in  shipbuilding,  but  from  the 
tests  of  the  material  in  connection  with  that  work  there 
seems  to  be  no  reason  to  suppose  that  the  light-weight 
aggregate  may  not  find  other  uses  where  the  weight  of 
ordinary  concrete  is  an  objection,  as  in  floors,  roofs,  and 
cars. 

The  following  account  of  the  development  of  this  ma- 
terial, including  tests  of  the  compressive  strength,  per- 
meability, and  absorptive  properties  of  concrete  made 
with  clay  aggregate,  is  taken  from  the  Engineering  News- 
Record  of  April  24,  1919 : 

HISTORY  AND  PROPERTIES  OF  LIGHT-WEIGHT  AGGRE- 
GATES. 

BURNT  CLAY  OR  SHALE,  PRODUCING  MATERIAL  FULL  OF  NONCONNECT- 
ING  CELLS  AND  MAKING  CONCRETE  OF  HIGH  STRENGTH  AND  LIGHT 
WEIGHT,  DEVELOPED  BY  GOVERNMENT'S  CONCRETE-SHIP  ENGINEERS. 

Light-weight  aggregate  made  from  an  artificially  burnt  shale 
or  clay  is  now  being  used  for  the  concrete  on  all  of  the  Govern- 
ment concrete  ships.  The  concrete  so  made,  in  rich  mixtures  and 
with  a  fine-ground  cement,  weighs  from  100  to  118  pounds  per 
cubic  foot,  and  tests  in  compression  from  3,500  to  5,500  pounds 
per  square  inch  at  the  end  of  28  days.  Furthermore,  it  is  imperm- 
eable, readily  workable,  and,  so  far  as  has  been  ascertained,  has 
no  defects  not  common  to  concrete  with  any  of  the  more  generally 
used  aggregates.  This  artificial  aggregate  has  been  devdoped  by 
the  concrete  ship  section  of  the  United  States  Emergency  Fleet 
Corporation,  but  until  now  no  definite  statement  of  its  method  of 
manufacture  or  of  its  properties  has  been  given  out.  Engineer- 
ing News-Record  is  permitted  here  to  make  public  the  present 
knowledge  of  the  material. 

Early  in  the  study  of  the  concrete  ship  it  became  evident  that 
to  compete  commercially  with  wood  and  steel  the  concrete  must 
be  lighter  than  the  150  pounds  per  cubic  foot  structural  mixture 
commonly  used.  Naturally,  low-weight  concrete  meant  a  low- 
weight  aggregate.  Many  investigations  were  made  into  the  pos- 
sibilities of  slag  and  various  light,  natural  aggregates,  such  as: 
volcanic  scoria,  pumice,  etc.,  all  of  which  are  of  a  vesicular  nature,, 
that  is,  full  of  small  nonconnecting  cells,  which  reduce  weights 
In  pursuance  of  these  studies  it  was  found  that  certain  clays  or 
shales  could  be  burnt  so  as  to  produce  a  light-weight  vesicular 

groduct  similar  in  appearance  and  qualities  to  the  volcanic  basalts, 
ut  more  uniform  in   character  and  therefore  better  fitted  for 
aggregates. 
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Accordingly,  experimental  work  was  started  at  the  Bureau  of 
Standards  in  the  early  sununer  of  1918  on  quantity  production  of 
this  material.  The  first  working  plant  was  a  down-draft  beehive 
kiln  near  Birmingham,  Ala.,  where  enough  aggregate  was  turned 
out  to  supply  the  3,000-ton  Atlantua  launched  in  December  at 
Brunswick,  Ga.  Experiments  were  also  carried  on  in  a  Portland 
cement  rotary  kiln  at  Ragland,  Ala.,  and  initiated  at  a  railroad 
tunnel  kiln  at  Perth  Amboy,  N.  J.,  local  clays  and  shales  being 
used  at  each,  but  neither  progressed  beyond  the  experimental 
stage.  Later,  however,  two  contracts  were  let  for  quantity  pro- 
duction for  the  big  concrete  ships  under  way;  one  to  the  Atlas 
Portland  Cement  Co.,  which  makes  the  aggregate  in  cement  kilns 
at  Hannibal,  Mo.,  and  one  to  the  Los  Angeles  Pressed  Brick  Co.« 
which  made  the  aggregate  in  dome  kilns  formerly  used  for  burning 
brick.  Both  plants  are  now  producing  aggregates,  the  Hannibal 
plant  supplying  the  ships  at  Wilmington,  N.  C,  Jacksonville,  Fla., 
and  Mobile,  Ala.,  and  the  Los  Angdes  kilns  those  at  San  Diego 
and  San  Francisco.  In  all,  25,000  tons  of  the  aggregate  will  be 
required  for  the  present  Government  program. 

The  new  light-weight  aggregate,  as  has  been  stated,  is  an  arti- 
ficially burned  clay  or  shale  uniformly  filled  with  small  noncon- 
necting  cells.  Speaking  nontechnically  it  is  a  bloated  brick,  that 
is,  the  basic  clay  or  shale  from  which  it  is  formed,  when  subjected 
to  a  temperature  of  about  1,800"*  to  2,000*^  in  a  kiln,  becomes 
plastic  and  sears  over  on  the  surface,  a  coating  beinig^  formed 
there  which  retains  the  gases  generated  by  the  decomposition,  un- 
der heat,  of  the  contained  compounds.  This  expanding  gas  blows 
the  brick  or  the  clay  ball  full  of  holes  and  bloats  it  to  several 
times  its  original  size. 

Various  clays  and  shales  are  the  proper  quality  and  con- 
sistency for  such  an  aggregate.  The  material  from  which  the  ag- 
gregate is  made  should  be  rich  in  compounds  of  metallic  oxides, 
carbon,  sulphur,  sodium,  potassium,  or  other  equivalent  compounds, 
some  of  which,  when  the  material  is  subjected  to  heat,  will  either 
act  as  a  flux  in  reducing  the  more  refractory  compounds  or  will 
give  off  gas  at  the  desired  time,  or  both.  The  use  of  clay  or  shale 
containing  a  relatively  high  percentage  of  calcium  carbonate  or 
magnesium  carbonate  should  be  avoided,  as  such  undesirable  ele- 
ments, after  being  subjected  to  a  temperature  sufficiently  high  to 
change  their  form,  would  be  detrimental  to  the  product.  The 
ratio  of  the  fluxing  constituents  to  the  nonfluxing  constituents  can 
vary  within  wide  limits,  but  ratios  indicating  fusibility  at  com- 
paratively low  temperatures  may  be  commercially  preferable. 

Such  material  is  widely  distributed,  having  been  found  in  Ala- 
bama, New  Jersey,  Missouri,  New  York,  and  California,  and  used 
commercially  in  the  production  of  aggregates  in  those  localities. 
An  analysis  of  a  typical  clay  or  shale  of  which  such  aggregate  is 
made  is  as  follows: 
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Such  composition  is  found  both  in  shales  and  clays.  Both  can 
be  used  in  the  manufacture  of  the  ag^rreerate,  although  the  process 
of  manufacture  is  slightly  different.  Either  one  weight  about 
100  pounds  per  cubic  foot  in  its  natural  state. 

The  resulting  product  was  more  or  less  oxidized  on  the  sur- 
face, and  lacked  the  uniformity  possible  by  other  methods  of  burn- 
ing. However,  most  of  the  product  was  quite  satisfactory..  The 
bricks,  when  sufficiently  cool,  were  taken  from  the  kiln,  crushed, 
and  screened. 

The  coarse  aggregate  was  that  which  passed  the  ^-inch 
screen  and  was  retained  on  the  3/16,  the  fine  aggregate  that  pass- 
ing the  1/16-inch  screen  to  dust.  *  *  *  LocIeiI  coal  was  used 
for  the  fuel  in  the  kilns. 

While  burning  the  aggregate  at  Alton,  experiments  were  also 
made  in  burning  the  same  material  in  a  rotary  kiln  at  the  plant  of 
the  Coosa  .Portland  Cement  Co.,  at  Ragland,  Ala.  In  the  experi- 
ment, the  shale  from  Alton  and  the  shale  from  the  cement  com- 
pany's land  were  both  used.  There  was  practically  no  difference 
in  the  products  of  the  two  materials,  neither  was  there  much  dif- 
ference in  the  analysis  of  the  shales.  In  this  experiment  the  shale 
was  prepared  by  passing  it  through  Fuller  mills  and  then  directly 
to  the  kiln  in  the  form  of  both  a  dry  powder  and  a  slurry.  Bricks, 
also,  were  made  at  Alton  and  shippea  to  be  burned  in  the  rotary 
kiln  with  quite  satisfactory  results.  From  the  experiment,  though 
it  was  not  extensive  enough  to  establish  the  fact,  it  would  seem 
that  somewhat  better  results  might  be  expected  from  the  use  of  a 
slurry  than  from  the  use  of  a  dry  feed.  Some  very  excellent 
material  was  produced  during  this  experiment,  made  in  an  ordi- 
nary cement  kiln  8  feet  in  diameter  by  125  feet  long,  using  pow- 
dered coal  as  fuel.  None  of  this  material  was  used  in  the  ships. 
Further  experiments  were  made  at  certain  other  places,  both 
with  funnel  kilns  and  with  ordinary  brick  kilns,  but  none  of  the 
material  was  used  in  practical  work. 

Some  concern  is  occasionally  expressed  as  to  the  permeability 
of  a  concrete  made  with  this  material.  A  number  of  tests  have 
been  made,  and  they  all  show  that  such  a  concrete  is  as  low  in 
absorption  and  in  permeability  as  concrete  made  with  an  appar- 
ently more  dense  aggregate.  The  material  is  not  porous.  While 
full  of  holes,  it  must  be  remembered  that  they  are  nonconnecting 
holes,  so  that  there  is  no  reason  why  water  should  pass  through 
such  a  concrete,  assuming  that  the  aggregate  itself  is  of  a  dense 
material.  Very  few  strength  tests  on  the  aggregate  itself  have 
been  made.  Recent  tests  at  the  University  of  Pennsylvania  labor- 
atory show  that  in  1-inch  cubes  it  has  an  average  compressive 
strength  of  about  1,500  pounds  per  square  inch,  with  values  in 
test  ranging  from  1,000  to  2,500  pounds. 

Commercial  production  of  the  aggregate  except  for  the  Gov- 
ernment ships  has  not  been  started,  though  there  are  prospects 
that  one  or  both  of  the  Government  contractors  will  continue  pro- 
duction after  the  ship  requirements  are  satisfied.  There  is  a  com- 
pany in  Kansas  City,  under  the  direction  of  Stephen  J.  Hayde, 
which  is  manufacturing  a  somewhat  similar  product  known  as 
haydite.  This  material  was  used  in  the  concrete  superstructure 
of  the  freight  car  recently  exhibited  in  Chicago.  Haydite  was  de- 
veloped some  years  a^o  as  the  aggregate  for  sand-lime  brick  and 
is  produced  in  a  vertical  kiln. 
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The  technique  of  the  manufacture  of  the  aggrregate  is  neces- 
sarily complicated,  as  the  value  of  the  resulting  proKluct  depends 
so  much  on  the  quality  and  moisture  content  of  the  raw  material, 
the  nature  of  the  preliminary  treatment,  the  degree  of  heat,  and 
many  other  details.  There  is  no  claim  that  x>erfection  has  been 
reached  in  the  brief  time  in  which  experiments  and  quantity  pro- 
duction have  been  under  way,  but  the  aggregate  is  uniform  and  sat- 
isfactory in  quality  and  there  is  every  hope  that  its  commercial 
manufacture  is  possible.  Costs  today  are  not  consistent,  and  are 
not  therefore  of  much  use  to  those  contemplating  the  use  of  the  ag- 
gregate for  structural  purposes.  It  seems,  however,  that  the  ag- 
gregate should  be  produced  at  the  mill  for  $3  or  $4  per  cubic 
yard,  which  will  weigh  in  the  crushed  state  *  *  *  in  the  boll 
or  brick,  uncrushed,  about  60  pounds  per  cubic  foot. 

POTTERY  PRODUCERS  IN  1918. 

Daphne  Pottery  Co.,  Daphne,  Ala.  Works  at  Daphne  (B.  & 
T.  No.  2),  Baldwin  County,  Ala. 

A.  M.  Roberts,  R.  T.  Brown,  Lessee,  Borden  Springs,  Ala. 
Cleburne  County. 

W.  I.  Mulder,  Wetumpka,  Ala.  Works  at  Wetumpka  (Also  B. 
&  T.  29),  Elmore  County,  Ala. 

Spruce  Pine  Sand  &  Gravel  Co.,  Scharnagel  &  Dearman, 
Spruce  Pine,  Ala.    Works  at  Spruce  Pine,  Franklin  County,  Ala. 

D.  E.  Summerford,  R.  D.  2,  Bexar,  Ala.  Works  at  Bexar, 
Franklin  County,  Ala. 

Wm.  M.  Miller,  Spratt,  Ala.  Works  at  Marion,  Perry  Coun- 
ty, Ala. 

James  W.  Curry,  R.  D.  No.  5,  Centerville,  Ala.  Works  at 
Bethlehem,  Perry  County,  Ala. 

Boggs  &  Bro.,  Rock  Mills,  Ala.  Works  at  Rock  Mills,  Ran- 
dolph County,  Ala. 

M.  Miller,  Ralph,  Ala.    Works  in  Tuscaloosa  County,  Ala. 

BRICK  AND  TILE  PRODUCERS  IN  1918. 

Common  Brick. 

Daphne  Pottery  Co.,  Daphne,  Ala.  Works  at  Daphne,  Bald- 
win County,  Ala. 

Chattahoochee  Brick  Co.,  Eufaula,  Ala.  Works  at  Eufaula, 
Barbour  County,  Ala. 

Birmingham  Clay  Products  Co.,  Warrior,  Ala.  Works  at 
Warrior,  Blount  County,  Ala. 

W.  C.  Terrell,  Greenville,  Ala.  Works  at  Greenville,  Butler 
County,  Ala. 

W.   B.   Perdue,  Elba,  Ala.    Works   at  Elba,   Coffee   County, 

Ala. 

Consolidated  Brick  Co.,  River  Falls,  Ala.  Works  at  Cawthon« 
Covington  County,  Ala. 

Cullman  Brick  Co.,  Cullman,  Ala.  Works  at  Smithdale,  Cull- 
man County,  Ala. 

T.  L.  Rosser,  Douglas,  Ala.     Works  at  Douglas,  Dale  County, 

Ala. 
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A.  G.  Eahn  Brick  Co.,  Selma,  Ala.  Works  at  Selma,  Dallas 
County,  Ala. 

Cedar  Creek  Brick  Co.,  Brewton,  Ala.  .  Works  at  Fishpond, 
Escambia  County,  Ala. 

W.  H.  Strong  Brick  &  Veneer  Co.,  Strong  &  Lovelace,  Props., 
Brewton,  Ala.    Works  at  Keego,  Escambia  County,  Ala. 

H.  F.  Horn  &  Son,  Greensboro,  Ala.  Works  at  Greensboro* 
Hale  County,  Ala. 

C.  T.  Harris,  Columbia,  Ala.  Works  at  Columbia,  Houston 
County,  Ala. 

Alabama  Brick  &  Tile  Co.,  Hollywood,  Ala.  Works  at  Holly- 
wood, Jackson  County,  Ala. 

Standard  Brick  Co.,  Bessemer,  Ala.  Works  at  Bessemer,  Jef- 
ferson County,  Ala. 

Southern  Clay  Mfg.  Co.,  116  West  8th  St.,  Chattanooga,  Tenn. 
Works  at  Coaldale  and  Graves,  Jefferson  County,  Ala. 

Howard  Lane,  47th  St.  &  8th  Ave.,  N.,  E.  Birmingham,  Ala. 
Works  at  E.  Birmingham,  Jefferson  County,  Ala. 

Robertson  Bride  Co.,  Ave.  B  &  Sixth  St.,  Birmingham,  Ala. 
Works  at  E.  Birmingham,  Jefferson  County,  Ala. 

L.  L.  Stephenson,  Lovick,  Ala.  Works  at  Lovick,  Jefferson 
County,  Ala. 

S.  E.  Hauerwas  Brick  Yard,  R.  F.  D.  No.  3,  Florence^  Ala. 
Works  at  Florence,  Lauderdale  County,  Ala. 

Athens  Brick  Co.,  First  Natl.  Bank,  Athens,  Ala.  Works 
at  Athens,  Limestone  County,  Ala. 

Tuskegee  Normal  &  Inaustrial  Inst.,  Tusk^^ee  Institute,  Ala. 
Works  at  Tuskegee  Institute,  Macon  County,  Ala. 

Huntsville  Brick  Co.,  Inc.,  Box  253,  Huntsville,  Ala.  Works 
at  Huntsville,  Madison  County,  Ala. 

Alabama  Lumber  &  Supply  Co.,  succeeded  by  Cherry  Red 
Brick  Co.,  Demopolis,  Ala.,  Marengo  County. 

Gulf  Brick  &  Tile  Co.,  Mobile,  Ala.  Works  at  Calvert  &  Fowl 
River,  Mobile  County,  Ala. 

Jenkins  Brick  Co.,  321  Bell  Bldg.,  Montgomery,  Ala.  Works 
at  Montgomery,  Montgomery  County,  Ala. 

Excelsior  Brick  Co.,  114  N.  Perry  St.,  Montgomery,  Ala.  Works 
at  Montgomery,  Montgomery  County,  Ala. 

Decatur  Brick  &  Tile  Co.,  Decatur,  Ala.  Works  at  New  De- 
catur, Morgan  County,  Ala. 

E.  B.  McPherson  &  Bro.,  Ashland,  Ala.  Works  at  Wedowee, 
Randolph  County,  Ala. 

Bickerstaff  Brick  Co.,  Brickyard,  Ala.  Works  at  Brickyard, 
Russell  County,  Ala. 

Cuba  Brick  &  Pottery  Co.,  York,  Ala.  Works  at  Cuba,  Sum- 
ter County,  Ala. 

Childersburg  Brick  Co.,  Talladega,  Ala.  Works  at  Edwards^ 
Talladega  County,  Ala. 

Ala.  High  Grade  Brick  Co.,  Sylacauga,  Ala.  Sylacauga,  Talla- 
dega County,  Ala. 

Front  Brick. 

L.  L.  Stephenson,  Lovick,  Ala.  Works  at  Lovick,  Jefferson 
County,  Ala. 
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Daphne  Pottery  Co.,  Daphne^  Ala.  Woiki  at  Daphne^  Bald- 
win County,  Ala. 

Aflhby  Fire  Brick  Works,  Birmingham,  Ala.  Works  at  Ashhy, 
Blhb  County,  Ala. 

G.  W.  Eichdberger  k  Sons  Co^  Anniaton,  Ala.  Works  at 
Oxford,  Calhoun  County,  Ala. 

Kentucky  Southern  Refractories  Co.,  Fort  Payne,  Ala.  Works 
at  Fort  Payne,  DeKalb  County,  Ala. 

Bessemer  Fire  Brick  Co.,  1148  Brown-Marx  Bldg.,  Birming- 
ham, Ala.  Worlcs  at  Bessemer  and  Ensley,  Jefferson  County, 
Ala. 

Southern  Sewer  Pipe  Works,  J.  S.  MOlsom,  Mgr.,  Birming- 
ham, Ala.    Works  at  N.  Birmingham,  Jefferson  County,  Ala. 

Harbison-Walker  Refractories  Co.,  1808  Farmers  %ank  Bldg., 
Pittsburgh,  Pa.  Works  at  Fairfidd,  Jefferson  County,  Ala. 

SnjCA  Buck. 

Kentucky  Southern  Refractories  Co.,  Ft.  Payne,  Ala.  Works 
at  Fort  Pajme,  DeKalb  County,  Ala. 

Harbison- Walker  Refractories  Co.,  1808  Farmers  Bank  Bldgn 
Pittsburgh,  Pa.    Works  at  Fairfield,  Jefferson  County,  Ala. 


COAL. 
E.  W.  Parkeb  and  C.  E.  Lbsher. 

Introductory, 

THE  great  Appalachian  coal  region  which  furnishes 
over  two-thirds  of  the  coal  production  of  the  United 
States  and  which  extends  from  Ohio  and  Pennsylvania  on 
the  north  in  a  gradually  narrowing  belt  through  eastern 
Kentucky  and  Tennessee  has  its  southern  terminus  in  a 
considerably  broadened  area  that  occupies  a  large  part 
of  the  northern  half  of  Alabama.  The  coal-bearing  for- 
mations of  Alabama  underlie  about  8,400  square  miles 
and  are  divided  into  four  distinct  basins,  the  Coosa,  the 
Cahaba,  and  the  Warrior,  named  from  the  rivers  which 
drain  them,  and  the  Plateau,  which  includes  Blount,  Look- 
out, and  Sand  or  Raccoon  Mountains.  By  far  the  most 
important  basin  in  area  and  in  production  is  the  Warrior, 
which  includes  all  of  Walker  County,  most  of  Jefferson, 
Tuscaloosa,  and  Fayette  counties,  and  smaller  parts  of 
Blount,  Culhnan,  Winston  and  Marion  counties.  The  area 
known  to  contain  coal  is  approximately    4,000    square 
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miles,  or  one-half  the  total  coal  area  of  the  State,  and 
contributes  about  85  per  cent  of  the  total  production. 

There  are  several  distinct  coal  groups  in  the  basin, 
the  niost  important  of  which  are  the  Brookwood,  the 
Pratt,  and  the  Mary  Lee,  designated  by  the  names  of 
their  principal  beds.  The  Mary  Lee  group  includes  the 
Blue  Creek,  the  Jagger,  and  the  Newcastle  beds,  most  of 
which  are  mined  in  places.  The  Brookwood,  the  Pratt, 
and  the  Mary  Lee  produce  most  of  the  coking  coal  mined 
in  the  State,  and  more  than  half  of  all  of  the  coal  mined 
in  the  diiArict. 

The  Cahaba  Basin,  second  in  importance,  is  a  long 
narrow  S3aicline,  68  miles  long  and  about  6  miles  wide, 
southeast  of  the  Warrior,  and  occupies  parts  of  St.  Clair, 
Jefferson,  Shelby  and  Bibb  counties.  There  are  many 
workable  beds,  and  the  total  quantity  of  coal  in  the  basin 
is  large.  The  production  is  something  over  16  per  cent 
of  the  total  for  the  State. 

The  Coosa  Basin  is  a  deep  syncline  east  of  the  Cahaba 
and  parallel  with  it,  extending  across  Shelby  and  St. 
Clair  counties.  It  is  also  long  and  narrow,  60  miles  long 
by  6  miles  wide.  It  has  not  been  thoroughly  explored, 
but  in  different  parts  of  the  area  from  two  to  twelve 
beds,  3  or  more  feet  in  thickness,  have  been  reported. 

The  Plateau  field  embraces  parts  of  Blount,  Etowah, 
DeKalb,  Cherokee,  Marshall,  and  Jackson  counties,  and 
although  it  has  an  area  underlain  by  coal  four  times  that 
of  the  Cahaba  and  the  Coosa  combined,  the  resources  in 
Alabama  are  comparatively  small.  There  are  four  to 
six  beds  locally  workable.  So  far  as  known,  the  earliest 
record  of  the  existence  of  coal  in  Alabama  was  made  in 
1834.  The  first  statement  of  production  in  the  State  is 
contained  in  the  United  States  census  report  for  1840,  in 
which  year  the  production  is  given  at  946  tons.  The  cen- 
sus report  for  1850  does  not  mention  any  coal  production 
for  the  State,  and  the  next  authentic  record  is  contained 
in  the  census  statistics  of  1860,  when  Alabama  is  cred- 
ited with  an  output  of  10,200-  short  tong.  The  mines  of 
Alabama  were  probably  worked  to  a  considerable  extent 
during  the  Civil  War,  but  there  are  no  records  of  the 
actual  production  until  1870,  for  which  year  the  United 
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States  census  reports  a  production  of  11,000  tons.  Ten 
years  later  the  production  had  increased  to  323,972  short 
tons,  but  the  development  of  the  present  great  industry 
really  began  in  1881  and  1882,  when  attention  was  di- 
rected to  the  large  iron  deposits  near  the  city  of  Bir- 
mingham and  thus  the  great  ''boom"  of  that  city  and 
vicinity  was  inaugurated.  By  1885  the  coal  production 
of  the  State  had  increased  to  nearly  2,500,000  tons.  Then 
followed  a  period  of  relapse  and  liquidation,  which  lasted 
two  years,  after  which  business  settled  down  to  a  conser- 
vative and  rational  basis  and  has  since  developed  stead- 
ily. In  1902  the  coal  production  of  the  State  reached  a 
total  of  more  than  10,000,000  tons,  and  reached  the  maxi- 
mum of  17,678,522  tons  in  1913,  since  which  time  there 
has  been  a  decrease,  until  1916,  when  the  maximum  of 
1913  was  exceeded,  as  may  be  seen  in  table  below. 

Peoduction. 

The  statistics  of  production  in  Alabama  from  1840  to 
the  close  of  1918  are  shown  in  the  following  table : 

Production  of  coal  in  Alabama  fronn  I840  to  1918  in  short  tons. 


Year 

Quantity 

Year 

Quantity 

Year 

1 

Quantity 

Year 

1 

Quantity 

1840 

946 

1860 

10,200 

1880.... 

828,972 

1900.... 

8.894.276 

1841 

1.000 

1861 

10,000 

1881«,. 

420.000 

1901.... 

9.099.052 

1842 

1,000 

1862 

12.600 

1882.... 

896,000 

1902... 

10,854.670 

1848 

1,200 

186S 

16,000 

1888.... 

1,668.000 

1908.... 

11,664,324 

1844. 

1,200 

1864 

16,000 

1884.... 

2,240.000 

1904.... 

11,262,046 

1845 

1,600 

1865 

12.000 

1886 

2,492,000 

1906— 

11.866.069 

1846 

1.600 

1866 

12,000 

1886... 

1,800.000 

1906... 

18,107,968 

1847 

2,000 

1867 

10.000 

1887»- 

1,960.000 

1907— 

14,250,464 

1848 

2,000 

1868 

10,000 

1888.... 

2,900,000 

1908— 

11,604,693 

1849 

2,600 

lo69..«... 

10.000 

1889..- 

3,572,989 

1909.... 

13,703.460 

1850^.... 

2.600 

1870 

11,000 

1890.... 

4.090.409 

1910— 

16.111.462 

1861 

8,000 

1871 

15,000 

1891... 

4,769,781 

1911— 

16.021,421 

1852 

8.000 

1872.  . 

16,800 

1892... 

6.629,812 

1912... 

16,100,600 

1863 

4,000 

1878 

44,800 

1898.... 

6,186.935 

1918... 

17,678,622 

1864 

4,600 

1874 

60.400 

1894.... 

4,897,178 

1914.... 

15.593.422 

1866 

6.000 

1876 

67.200 

1896.. 

6,693,776 

1916... 

14.927.987 

1866 

6.800 

1876 

112.00J9 

1896... 

6,748,697 

1916... 

18,086.197 

1857 

8,000 

1877 

196.000 

1897— 

6.893.770 

1917— 

20.068.074 

1868 

8,500 

1878  . 

224.000 

1898_ 

6.586.288 

1918— 

19.184.962 

1869 

9.000 

1879 

280,000 

1899— 

7,598.416 

Total 

342.814,050 
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CoaJ  produced  in  Alabama,  191Z-1918,  and  inerease  in   1018. 


TEAB 


Quantity 

(Net  tons) 


Value 


1912 
1918 
1914 
1915 
1916 
1917 
1918 


Increase  or  decrease  1918 

Percentage  increase  or  decrease  1918. 


16.100,600 
17,687,622 
16.598,422 
14,927.987 
18.086.197 
20.068.074 
19.184.962 


820.829.262 
28.088.724 
20.849.919 
19.066.048 
24.859.831 
46.616.992 
54.762.829 


888.112 
4.4 


9.185.387 
+  .20 


The  production  of  coal  in  Alabama  in  1918  was  19,- 
184,962  tons,  valued  at  $54,752,329,  a  decrease,  compared 
with  1917,  of  883,112  tons,  or  4.4  per  cent,  in  quantity 
but  a  gain  of  $9,135,337,  or  20  per  cent,  in  value.  No 
lack  of  demand  interfered  with  production  of  coal  in  Ala- 
bama in  1918  nor  was  there  at  any  time  a  serious  lack  of 
transportation  for  the  coal  from  mine  to  market.  The 
greater  part  of  the  coal  produced  in  the  State  is  consumed 
within  a  comparatively  short  distance  from  the  mines  and 
car  shortage  does  not  affect  this  field  as  in  other  parts 
of  the  country.  The  decrease  in  1918  is  to  be  attributed 
to  an  actual  shortage  of  mine  labor.  There  were  em- 
ployed in  the  production  of  coal  in  Alabama  in  1918, 
26,221  men,  compared  with  28,386  men  in  1917,  a  de- 
crease of  8  per  cent.  Although  the  working  day  was  in 
February,  1918,  reduced  from  9  to  10  hours  to  8  hours, 
there  appears  to  have  been  no  serious  curtailment  as  a 
result.  The  average  output  per  man  per  day  in  1918  was 
2.63  tons,  a  slight  gain  over  the  record  of  2.59  tons  in 
1917.  The  average  number  of  days  worked  increased 
slightly,  from  273  in  1917  to  278  in  1918,  and  the  annual 
output  per  employee  increased  from  707  tons  to  732  tons. 
The  decrease  in  number  of  men  employed  was  almost  en- 
tirely among  those  working  underground. 
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The  lar^st  decrease  in  production  was  in  Jefferson 
County,  the  largest  producing  county  in  the  State.  Wal- 
ker County,  the  second  in  importance,  had  an  increase, 
as  did  Blount  and  Winston  counties. 

The  average  value  per  ton  was  $2.85  in  1918,  as  com- 
pared with  $2.27  in  1917,  and  with  a  calculated  average 
on  the  basis  of  the  Fuel  Administration  prices  of  $2.67. 
The  actual  average  return  of  $2.85  per  ton  compares 
with  the  estimated  average  price  of  the  Fuel  Adminis- 
tration of  $2.83  in  the  last  quarter  of  the  year. 


Co<U  produced  in  Alabama  in  1917, 


COUNTY. 


•s 


Hi 


111 


is. 


|a 


Number  of 
anplojTMB. 


■II 


A< 


i 


ii 

It 


Bibb    

Blount    

Etowah     

Jeffenon    _^ 

St.    Clair 

Shelby    

Tuscaloosa 

Walker     

Winston 

Other  counties^ 
Small  mines  


1,614,164 
267,169 
160,:i68 

7.089,174 
818,070 
781.082 
198.800 

4,864,118 

48,466 

116,666 


12.868 

8,700 

1.918 

229,060 

8,406 

6,847 

87.628 

161,660 

444 

8.111 

8,466 


98,111 

6.870 

2.194 

800,666 

20,619 

48.929 

86,642 

128.649 


10.264 


2,884.804 


606,766 
206.168 


1.624.628 

266,729 

164,266 

10.468,098 

886.996 

781.858 

928.785 

4,844,480 

48.900 

129,980 

8,466 


1.999 

428 

197 

11.746 

648 

1,161 

1,227 

5,170 

118 

241 


647 
122 

41 
2,781 

91 

809 

816 

1.198 

20 

92 


2.646 
545 

288 
14.477 

784 
1.470 
1,542 
6.868 

188 

888 


277 
20« 
271 
2«1 
290 
266 
240 
248 
176 
22S 


[16,272,716 


608,898 


641.788 


8,646,227 


20,068.074 


22,926 


6,461 


28,886 


27a 


^Includes  Cullman,  Jackson,  and  Marion  counties. 
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Value  .0/  coal  produced  in  Alabama  in  1917, 


COUNTY. 


8 

U 


J 


ill 


2? 


£ 


I 


II 

s-g 


1^ 


Bibb    

Blount    — 
Btowah     . 
J«ffenon 
St.    Clair. 
Shelby    >. 


Walker     

Winston  

Other  oountice* 
Small  mince  


IS.669.108 

669,882 

820,289 

16,446.288 

1,660,721 

2,088,669 

468,778 

8,786,741 

124,807 

882,817 


$81,661 
9,800 
8,702 

882,806 

6.764 

19,084 

190,742 

847.490 

1,100 

7,861 

20,766 


1224,880 

16,748 

4.628 

668.968 

80,820 

119,682 

68.182 

198,182 


16,626 


$8,167,908 


1.284.479 
470.146 


$8,926,644 

$2.42 

686.880 

2.67 

828.464 

2.18 

24.649,969 

2.86 

1,697,806 

1.91 

2,177,286 

2.78 

1.947,181 

2.11 

9.802.668 

2.02 

126,407 

2.86 

866,198 

2.74 

20,766 

2.46 

Averase  value  per  ton. 


88.891.496 
2.19 


1.021.116 
2.01 


1.881.866 
2.08 


9.872.627 
2.71 


46.616.992 
2.27 


2.27 


^Includes  Cnlhnan.  Jackson,  and  Marion  eoontics. 


Coal  produced  in  Alaba/ma  in  1918, 


COUNTY. 


Bibb    

Bk>iint    

Eltowah     

Jefferson    ..._ 

St.    Clair 

Shelby    

Tnsealoosa     

Walker     

Winston     

Other    eountics* 
Small    mini 


Hi 

111 


u 
^  at  s 


ll 


1.294.288 
801,868 
126.082 

7.261.492 
779.017 
696.127 
690.719 

4.716.284 

78,707 

124.967 


12.666 
4.166 
1.661 

96.640 
6.686 
8.216 

10,026 
169.288 
120 
2.488 
2.264 


67,606 

9,682 

2.846 

276,792 

27.866 

40.768 

27.881 

126,111 

2,700 

18.160 


1.746.188 
18.841 


804.629 
166.691 


16.061.9911804.088 


698.789 


2426.194 


Nunber  of 
employees. 


i' 


i 

Si 


k 


1,874.648 
816.096 
180,688 

9.879.967 
882.848 
744.111 

1.082.706 

6.166.269 

76,627 

140.600 

2.264 


1,674 

840 

196 

10.199 

676 

961 

1.014 

6.264 

101 

269 


488 

160 

41 

2.628 

240 

219 

886 

1.499 

47 

86 


2.112 

600 

287 

12,722 

816 

1,180 

1.899 

6.768 

148 

844 


'Jc'S 


267 
280 
200 
290 
296 
288 
280 
260 
288 
220 


19.184.962 


20,684 


6.687 


26.221 


278 


*Cttllman.  Jackson,  and  Marion. 
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Value  of  coclI  produced  in  Alabama  in  1918, 


COUNTY, 


Bibb     

Blount 
Etowah    ~ 
Jeffenon 
St    Clair 
Shelby   _ 


ToBcalooda 
Walker    «- 
Winston    . 


Other    counties*. 

* 

Small   minee 


•a  8  S 


|15 


8 

c 


I 

a 
S8 


I 
5 


^ 


$4^09.892 

$88,687 

950,847 

11.589 

899,863 

4.821 

18.825,779 

222.121 

2,119.176 

15,998 

2,878,778 

29.544 

2,179,603 

86.885 

12,409,841 

826.985 

250,328 

414 

419.826 

18.140 

5,291 

$176,097 

28,274 

8,261 

1.057.949 

62,686 

182.880 

61,808 

298,108 

9.180 

86.744 


$6,688,098 
69.712 


848.665 
442,245 


$4,428,126 

990.660 

412.935 

26.788.942 

2.267.517 

2.586.647 

8.121.461 

18.472.124 

269.917 

474.709 

5.291 


s 

> 
<1L 


$8.22 
8.14 
3.16 
2.86 
2.72 
8.41 
8.02 
2.61 
8.40 
8.88 
2.^ 


Average  value  per  ton.. 


44.188.422 
2.76 


710.820 
2.84 


1.864.872 
8.14 


8.038.715 
8.61 


64.752.829 
2.85 


2.85 


*CulIman.  Jackson,  and  Marion. 


Cool  produced  in  Alabajna,  1914-1918,  in  net  tons. 


COUNTY. 


Bibb 

Blount 

Cullman,  Jackson. 

and    Ifarion 

:E:towah 

Jefferson     

St.    Clair 

Shelby 

Tuscaloosa 

Walker    

Winston 


Small    mines 


1914 


1.674.846 
160.384 

81.041 

156.909 

7.986,146 

762,588 

498,914 

868,899 

8.460.185 

81.618 

1.898 


1916 


1.684.634 
165.789 

t68.890 

177.868 

7.679.503 

774,058 

689.412 

787,586 

8.221.956 

26,627 

*2.266 


1916 


1,498,856 
•212.111 

t80.168 

168.601 

9,884,869 

792.170 

618.688 

940,796 

8,982,028 

22,415 

660 


1917 


1.624.623 
266,729 

129.930 

154.266 

10,458.098 

836,996 

781.868 

928.785 

4.844,480 

48,900 

8.466 


1918 


Increase  or 

decrease. 

1918. 


1.874.548 
815,095 

140.600 

180.588 

9,879,967 

882,848 

744.111 

1,082,705 

5,156,269 

76,527 

2,264 


—      250.075 
+        48.866 


+ 


+ 
+ 
+ 


10.670 

28,727 

1.078.186 

4.647 

87.747 

108.970 

311.789 

82.627 

6.202 


Total  value. 


15.593.422 
[$20,849,919 


14.927.987 
$19,066,043 


18,086.197 
$24,869,881 


20.068.074 
$46,616,992 


19.184,962 
$64,762,829 


—      888,112 
+$9,185,887 


•Includes  Jackson  county. 


fMarion  county  only. 
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Labor  Statistics. 

Men  employed  in  the  eocU  mines  of  Alabama,  1918, 


Undeisround 

Surface 

Total 


^0,684 
.  6.687 
^6.221 


Statistics  of  Uibor  employed  in  coal  mines  of  Alaba>ma,  1908-1918, 


YEAR 

Number  of 
days  active. 

Average 

Number 

Employed. 

1908 

222 

249 
227 
245 
266 
226 
228 
262 
278 
278 

19,197 

1910     . 

22,210 

1911 

22,707 

1912.. 

22,613 

1918..    . 

24.662 

1914 

24,042 

1915 

22.591 

1916    . 

1917 

26,808 
28,886 

101 «                                                                                                           ' 

26.221 

Average  production  per  man  compared  with  hours  worked  per  day, 
and  average  number  of  days  worked  1910-1918, 


Year 

8  hoars 

9boon 

10  hours 

AU 

othen 

Total 

Day. 
Worked 

Tonnage 

1 

1 

1 

1 

1 

1 

1 

1 

1910 

1911 

1912...     _ 

1918      

1914,    

1916 -.. 

1916 

1017 

18 

88 
285 

766 
560 
888 

420 
646 
869 
806 
8586 
24129 

86 
60 
46 
86 
24 
44 
40 
27 
8 

2,688 
6,846 
4,146 
2,496 
8,646 
4.402 
2.724 
1,900 
72 

184 
102 
107 
186 
160 
188 
182 
148 
8 

17,806 
12,628 
18,988 
18,186 
18,116 
17,109 
20,786 
20,766 
872 

1,526 
4,184 
4,192 
8,451 
1,786 
711 
1,902 
2,184 
1.148 

22,280 
22,707 
22,618 
24.562 
24.042 
22,691 
26,808 
28,886 
26.221 

249 
227 
246 
266 
226 
228 
262 
278 
278 

726 
662 
712 
720 
648 
661 
716 
707 
782 

2.91 
2.92 
2.91 
2.82 
2.87 
2.96 
2.78 
2.60 

1918 

2.68 
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Strikes  amd  Suspensions. 

Statistieg  of  lobar  gtrikes  m  the  coal  mines  of  Alabama  in  19tt 

and  ins. 


1917 

1918 

men  on 
■trilw 

Total 
dajB 

Avcraco  nmnber 
ofdajBlcwt 

Nmnber  of 
men  on 
•trOco 

Total 

dajB 

lort 

ofdajBloat 

1836 

10220 

6 

1962 

S2M 

2 

Mining  Methods. 

The  term  '^mining  method"  as  used  here  refers  to  the 
manner  in  which  the  coal  is  broken  down  in  the  mine  and 
not  to  the  system  of  mining,  or  by  room  and  pillar  or  long 
wall.  In  the  mine  the  coal  is  either  blasted  from  a  solid 
face — shot  from  the  solid — as  in  hard-rock  mining,  or  is 
shot  loose  or  otherwise  broken  down  after  a  preliminary 
cut  into  the  coal  has  been  made.  This  cut  may  be  made 
by  hand  or  machine.  Underground  methods  are  there- 
fore classified  as  shot  from  the  solid,  mined  by  hand  and 
mined  by  machines.  An  increasing  quantity  of  coal  is 
being  recovered  each  year  by  stripping  the  cover  from 
the  bed  in  open  pits  by  steam  shovels.  The  bed  thus  ex- 
posed is  for  the  most  part  shattered  by  powder  and 
shoveled  into  cars  by  hand,  although  in  places  it  is  picked 
up  directly  by  small  steam  shovels. 

Opposition  to  shooting  from  the  solid  has  developed, 
because  it  is  injurious  to  the  mining  property  in  that  the 
unusual  charges  of  powder  weaken  the  roof  and  pillars, 
which  increases  the  liability  to  falls  of  roofs  and  coal,  the 
most  prolific  cause  of  fatal  accidents  to  coal  miners.  An- 
other objection  to  this  method  is  that  the  heavy  charges 
of  powder  required  to  blow  down  the  coal  where  it  has 
not  been  previously  undercut  or  sheared  cause  the  pro- 
duction of  a  very  high  proportion  of  fine  coal  and  render 
the  lump  coal  so  friable  that  it  disintegrates  in  handling 
and  in  transportation.  With  the  growing  use  of  me- 
chanicfbl  stokers  and  of  powdered  coal  the  latter  objection 


STATISTICS  OF  MINERAL  PRODUCTION,  1918.         49 

is  losing  much  of  its  force,  but  the  danger  attending  the 
method  has  been  in  no  wise  diminished,  and  it  is  forbid- 
den by  law  in  some  of  the  coal-mining  states.  There  was 
a  slight  increase  in  the  total  output  shot  from  the  solid  in 
1916  compared  with  1915. 

Statistics  of  bituminous  coal  recovered  from  steam 
shovel  pits,  appear  for  the  first  time  in  1916.  One  shovel 
only  was  active  in  Alabama  in  1915. 


Qtmntity  and 

percentage 

of  coal  mined 

by  different  methods-  in 

AUibama  in  1917  and  1918,  in  short  tons. 

S 

^3 

•&S 

1 

Bteam 
pits 

1 

1 
1 

1 

1 

« 

"Z 

S 

^1 

s 

•si 

6 

3i 

From  1 
shovel 

S 

2 

8 

^  s 

§ 

a 

1 

Shot 
thei 

1 

3  g 

1 

1 

1 

Tota 
prod 

1917 

5.840.112 

26.6 

8.419.146  42.0 

6.0<2,T44  S0.1  28M17     1.8 

14.865 

0.1 

20.068.074 

1918  4.240,978 

22.1 

8,496,782  44.8]6.961.547]81.  |281.078]    1.2 

264.627 

1.4 

19.184.962 

Bituminous  coal  whined  by  mxtchines  in  Alabama  in  1917  and  1918. 

YEAR 

Number  of  ma- 
chines in  use 

Number  of  tons 
mined  by  machines 

Total  tonnaflre 
of  Alabama 

Pcrcentase  of 
total  product 
mined  by 
machines 

1917 
1918 

882 
408 

6.062.744 
5.951.547 

20.068.074 
19.184,962 

80.1 
81.0 

Coal-Washing  Operations. 

Not  all  coal  can  be  cleaned  by  hand  picking.  Some 
coal  beds  or  parts  of  beds  have  layers  or  benches  of  slate 
and  bone  or  contain  more  than  the  allowable  quantity  of 
sulphur  in  the  form  of  iron  pjnrite  so  thoroughly  mixed 
with  the  coal  that  crushing  is  necessary  to  free  the  coal 
from  the  refuse.  To  clear  such  coal  washing  is  resorted 
to  and  the  coal,  being  lighter  than  the  refuse,  is  separated 
by  currents  of  water.  Coal  is  also  cleaned  in  the  dry 
state. 
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Alabama  leads  in  the  quantity  of  coal  washed,  almost 
43.5  per  cent  of  the  total  quantity,  so  treated  in  1918  bein^r 
from  the  State. 

Coal  washed  at  the  mines  in  Aldbamja  in  i917  and  1918,  taitk 
quantity  of  washed  coal  and  refuse  obtained  from  it, 

short  tons. 


•YEAR 

• 

Quantity  of 
exM\  washed 

Quantity  of 
cleaned  coal 

Percentage  of 
cleaned  coal  to 
total  state  output 

Percentage  in- 
crease or  de- 
crease in  coal 
washed 

1917 
1918 

12,714,868 
10,895,958 

11,408,051 
9,449,901 

1,806,817 
1.446,962 

56.8 
49.8 

+16.9 
-14.2 

Average  Value  op  Alabama  Coal. 

Average  value  per  short  ton  for  coal  at  the  mines  in  Alabama 

since  1909. 


1909    1    1910 

1911 
$1.27 

1912 

1918 

1914 

1916 

1916 

1917 
$2.27 

1918 

$1.19       $1.26 

$1.29 

$1.81 

$1.84 

$1.28 

$1.87 

$2.86 

DISTRIBUTION  AND  CONSUMPTION. 


C.  E.  Lesher. 

Object  and  Scope  op  Report. 

THE  object  of  this  report  is  to  furnish  statistics  show- 
ing the  internal  distribution  of  the  coal  produced  in 
the  United  States,  the  principal  purposes  for  which  it  is 
used,  and  the  quantities  consumed  in  each  State.  For  34 
years  the  Geological  Survey  has  collected  and  published 
the  statistics  of  the  production  and  value  of  coal,  but  this 
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is  the  first  comprehensive  investigation  made  to  show  in 
detail  where  the  coal  produced  is  consumed.  The  com- 
petition between  the  bituminous  coal-producing  districts 
in  the  United  States  for  the  domestic  markets  is  as  active 
as  that  between  the  coal-exporting  nations  of  the  world 
for  the  foreign  markets.  The  extent  and  nature  of  the 
demand  in  the  domestic  markets  are  moreover  of  ever- 
present  interest  to  our  coal  industry,  because  more  than 
95  per  cent  of  the  coal  produced  in  the  United  States  is 
used  within  the  country. 

The  largest  problem  confronting  the  exploiters  of  a 
coal  deposit  is,  of  course,  that  of  markets,  and  whoever 
produces  or  sells  the  coal  must  consider  in  a  broad  way 
the  possible  markets  not  only  as  to  quantity  but  as  to 
quality.  For  blacksmithing  and  for  making  coal  gas, 
coals  that  have  special  chemical  properties  are  required, 
and  domestic  users  have  established  preferences  based  on 
both  experience  and  prejudice.  By  far  the  largest  part 
of  the  coal  supplied  to  every  market  is  used  for  raising 
steam,  and  the  statistics  of  coal  used  for  this  purpose  in 
any  and  every  part  of  the  country  are  therefore  of  pri- 
mary interest  to  those  who  are  engaged  in  the  coal  indus- 
try. The  limitations  of  time  and  funds  available  for  the 
work  on  this  report  have  permitted  only  incidental  con- 
sideration of  the  markets  for  bituminous  coals  of  partic- 
ular kinds.  The  distribution  of  coal  from  West  Virginia, 
for  instance,  is  shown  for  the  State  as  a  unit,  though 
there  is  a  great  difference  between  the  kinds  of  coal 
mined  there  and  as  great  a  difference  between  the  mar- 
kets reached  by  the  coal. 

The  cost  of  mining,  the  largest  element  of  which — ^the 
cost  of  labor — is  now  practically  controlled  either  directly 
or  indirectly  by  the  labor  unions,  and  the  cost  of  trans- 
portation, regulated  by  the  Government  through  the  In- 
terstate Commerce  Commission,  impose  demiAie  limita- 
tions upon  the  markets  that  may  profitably  be  reached  by 
any  coal.  It  is  fast  becoming  the  rule  that  the  deciding 
factor  in  the  purchase  of  coal  for  most  uses  is  its  cost  in 
terms  of  the  work  to  be  performed. 

Statistics  of  the  movement  of  coal  to  market  are  ot 
particular  interest  to  those  who  are  considering  railroad 
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rates.  The  quantity  of  coal  carried  l^  the  railroads  is 
larger  than  that  of  any  other  single  commodity,  and  it  is 
the  coal  traffic  that  has  made  possible  the  profitable  oper- 
ation of  a  number  of  important  railroads.  It  is  to  the 
interest  of  the  coal-carrying  roads,  within  the  limits  of 
fair  play,  to  keep  in  balance  the  movement  from  the  com- 
peting fields.  Here,  again,  data  of  the  kind  given  in  this 
report  are  needed  as  a  basis  of  intelligent  action. 

The  report  of  the  Geological  Survey  on  the  distribu- 
tion and  consumption  of  coal  in  1915,  the  first  attempt 
to  present  such  detailed  statistics,  was  so  generally  well 
received  and  appeared  to  fill  such  a  timely  need  that  it 
was  hoped  to  continue  the  statistics  for  succeeding  years. 
The  work  of  supplying  the  demand  for  statistics  of  coal 
and  coke  that  followed  the  entrance  of  the  United  States 
into  the  war,  in  April,  1917,  was  so  heavy  that  it  pre- 
cluded any  attempt  to  compile  data  on  distribution  and 
consumption  for  1916.  The  advent  of  the  United  States 
Fuel  Administration,  late  in  1917,  with  its  demand  for 
statistical  information,  presented  a  special  need  and  af- 
forded a  means  of  comprehensive  study  of  the  statistics 
of  distribution  for  1917.  The  particular  need  for  these 
data  by  the  Fuel  Administration  was  connected  with  the 
proposed  allotment  of  bituminous  coal  from  producing 
districts  to  consuming  States,  and  the  zone  system  of  dis- 
tribution. The  work  of  compilation  was  undertaken  by 
the  writer  in  his  capacity  of  geologist  in  charge  of  coal 
statistics  for  the  Geological  Survey  and  director  of  the 
bureau  of  statistics  of  the  Fuel  Administration.  The 
data  originally  compiled  in  the  early  nlonths  of  1918  have 
all  been  rechecked  and  are  presented  as  nearly  as  pos- 
sible in  the  form  of  the  report  for  1915. 

Ck)mplete  and  absolutely  accurate  reports  of  distribu- 
tion are  impossible  to  obtain  and  any  attempt  to  compile 
such  statistics  as  this  report  contains  must  include  esti- 
mates, but  it  is  believed  that  these  data  in  all  important 
respects  are  accurate  and  that  some  of  the  shortcomings 
of  the  statistics  for  1915  have  been  overcome. 
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DISTRIBUTION  OF  COAL  PRODUCED  IN  ALABAMA 

IN  1918, 


IN  ITS  output  of  coal  Alabama  is  the  most  productive 
State  in  the  South,  and  it  is  centrally  located  a»  re- 
gards the  markets  of  the  Southern  States.  In  1918  the 
Southern  railroads  used  nearly  5,500,000  tons  of  Alabama 
coal,  which  is  27  per  cent  of  the  producbVn  in  /^i^^--^^ 

and  nearly  20  per  cent  of  the  consumption  by  the  rail- 
roads in  the  South.  In  addition  to  that  taken  by  the  rail- 
roads, more  than  11,500,000  tons,  or  more  than  half  the 
total  output,  was  used  in  the  State ;  1,563,467  tons  or  8.1 
per  cent  of  the  output,  was  shipped  to  other  States ;  and 
786,000  tons,  or  4  per  cent,  went  to  tidewater  for  foreign 
and  domestic  cargo  and  bunker  fuel.  Of  the  coal  shipped 
outside  the  State  for  commercial  use  the  greater  part, 
about  1,675,000  tons,  reached  the  Mississippi  Valley  mar- 
kets in  Louisiana  and  Mississippi  and  in  a  less  amount 
those  in  Missouri,  Tennessee,  and  Arkansas.  On  the 
east,  Georgia  and  Florida  are  the  best  consumers  of  Ala- 
bama coal. 

The  program  of  the  Fuel  Administration  did  not  con- 
template material  reduction  in  1918  of  the  area  in  which 
coal  from  Alabama  is  normally  distributed  but  rather 
planned  to  take  care  of  the  industrial  and  other  needs  of 
the  State  of  Alabama  primarily  with  Alabama  coal  and 
to  supplement  the  shipments  from  this  State  to  other 
near-by  markets  that  are  normally  dependent  on  coal 
from  Alabama  by  supplies  from  other  fields,  such  as 
Tennessee,  Virginia,  and  western  Kentucky.  How  this 
program  worked  out  is  shown  by  the  statistics  of  distri- 
bution for  1917  and  1918.  As  in  1917,  more  than  half 
the  coal  produced  in  Alabama  in  1918  was  used  in  the 
State.  With  the  exception  of  those  to  Florida,  shipments 
to  all  other  States  were  less  in  1918  than  in  1917,  as 
were  deliveries  to  railroads.  The  special  efforts  of  the 
Fuel  Administration  to  increase  the  use  of  Alabama  coal 
at  tidewater  points,  for  the  relief  of  northern  ports,  re- 
sulted in  an  increase  of  deliveries  to  tidewater  of  more 
than  200,000^  tons. 
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Distribution  of  hitumuuntB  coal  produced  in  Alabama,  1917,  and 

1918  by  routes  and  destination. 


AU-iail  eUpmcBta. 

ie. 

Shipped  to 

t7eed  within 
the  State 

Shipped  to 
other  Stotee 

Ueed  1> 
railroai 

tidewater. 

• 

YEAR 

Quantity 

(net  tone) 

Percentage  of 
production. 

Quantity 
(net  tone) 

Percentage  of 
production. 

Quantity 
(net  tone) 

PercenUge  of 
production. 

Quantity 
(net  tone) 

Percentage  of 
production. 

Total  quantity 
(net  tone) 

1017 

11.222.916 
11.627,695 

56 
60.6 

2.622.000  IS 

1 

5.641.254  28 
6.207,184  27 

581,904 
786,616 

8 

4.1 

20.068.074 

101A 

1.663.467 

8.2  1 

1 

19.184.962 

The  greater  part  of  the  coal  produced  in  Alabama  is 
used  within  the  State  or  is  taken  by  railroads  in  the 
South.  Shipments  to  neighboring  states  represented  in 
1918  only  8.28  per  cent  and  shipments  to  tidewater  only 
4  per  cent  of  the  total  output. 

Distribution  of  coal  prodticed  in  Alabama  in  1917-18, 


Quantity 
(net  tons) 

-  Percentage 
of  total 

1917      I 

1918 

1917 

1918 

Ueed  in  Alabama: 

Snid   to   l"*"-*!   pnkd^,   not  l^^ippfld..-- 

508.898 

641.788 

8.646.227 

6.427,658 

304.0S8 

598.789 

2.225.104 

8.604.724 

TTbmI  &t  inin«s  for  atcKm  and  heat 

Made  into  cok»  »t  «"*»«§ 

Shiooed  to  Alabama  noivftv 

11,222.916 

11.627.695 

66.9 

60.7 

Shipped  to  other  etatee : 

ArlcnnKAJi 

15.000 
116.000 
585.000 
925.000 
750,000 
7.000 
175,000 

50.000 

1.512 
178.290 
66«.686 
860.700 
841.675 

PlA«^<i. 

fUnygi^ 

LfOUfviATia 

Mi««l«i<pp< 

MiMmiri 

T^nnfMHMf? 

94.675 
85.280 

T^YAII 

• 

2.622.000 

1,568.467 

18.1 

8.1 

Delivered  to  railroads  by  all-rail  routee 

5,641.254 
681.904 

5.207.184 
786.616 

28.1 
2.9 

27.1 
4.1 

20.068.074 

19.184.962 

100.0 

190.0 
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YEAR 

ker 

■Mai 

CoMtwiie 

...7 

4B.BM 

«7B,t01 

48B,*M 

IBl.WT 

GSl.Ml 
778^16 

Consumption. 


(KaUn»d  tutl  and  bunker  fuel  f« 


i 

« 

-3 

»^l 

YSAB 

1; 

^1 

8l 

1 

iili 

1| 

^"ii 

Iti 

|!i 

It 

3a 

M 

^8 

I,0B1.4I>6 

11,4EI,«I« 

«,«S.6» 

ll,eTB.8TT 

Coal  eonsmned  in  Alabama  in  1917,  aeeordvng  to  i 

(Enchujvc  of  fuel  for  rtllroada  and  ■tcambiiM.) 
SOURCE 


Totei  binuBi 

, 

..^„,„ 

niylvanla  anthnolte  . 


Shipment*  by  rait  and  water. 


Central   of    Gaonia- 
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Distribution  of  bituminous  coal  produced  in  Alabama,  1917,  amd 

1918  by  routes  and  destination. 


All-rail  shipimants. 

Shipped  to 

Used  within 
the  State 

Shipped  to 
other  Stotes 

Used  by 
railroads. 

tidewater. 

YEAR 

Quantity 

(net  tons) 

II 

66 
60.6 

Quantity 
(net  tons) 

Percentage  of 
production. 

Quantity 
(net  tons) 

Percentage  of 
production. 

Quantity 
(net  tons) 

Percentage  of 
production. 

Total  quantity 
(net  tons) 

lfll7 

11.222.916 
11.627.696 

2.622.000 
1.668.467 

13 

8.2 

1 

6.641.264  28 
6.207.184  27 

681.904 
786.616 

8 
4.1 

20.068.074 

1918 

10.184.962 

The  greater  part  of  the  coal  produced  in  Alabama  is 
used  within  the  State  or  is  taken  by  railroads  in  the 
South.  Shipments  to  neighboring  states  represented  in 
1918  only  8.28  per  cent  and  shipments  to  tidewater  only 
4  per  cent  of  the  total  output. 

Distribution  of  coal  produced  in  Alabayna  in  1917-18, 


Quantity 
(net  tons) 


Percentage 
of  total 


1917 


1918 


Used  in  Alabama: 

Sold  to  local  trade,  not  shipped. 


Used  at  mines  for  steam  and  heat- 
Made  into  coke  at  mines 


Shipped  to  Alabama  points. 


Shipped  to  other  states: 

Arkansas    

Florida 

Georgia  


Louisiana 
Mississippi 
Missouri    .. 
Tennessee 
Texas    


Delivered  to  railroads  by  all-rail  routes. 
Shipped  to  tidewater 


608,898 

641.788 

3,646,227 

6,427,668 


11,222,916 


16,000 
116.000 
686.000 
926,000 
760,000 
7,000 
176,000 

60.000 


1917 


804.088 

698.789 

2.226,104 

8.604.724 


11,627.696 


1,612 
178,290 
666.686 
860,700 
841,676 


2,622,000 


6.641,264 
681,904 


20,068,074 


94.676 
86.280 


1.668,467 


6,207,184 
786.616 


19,184.962 


66.9 


18.1 


28.1 
2.9 


lOO.t 


1918 


60.7 


8.1 


27.1 
4.1 


100.0 
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Diatributian  of  AUibanui  Coal  dumped  at  South  Atlantic  and  Gulf 

Porta  in  1917  and  1918. 


YEAR 

CarKo. 
foreign 

Bunker 

Tbtal 

Foreign    1  Coastwise 

HI17 

49.896 
127.847 

878.101 
489.478 

168.907 
208.896 

681.904 

Iftlft 

776.216 

Consumption. 

Bitufninou8  coal  of  domestic  origin  consumed  in  Alabcuma,  1917 

and  1918,  in  net  tons. 

(RaiLroad  fuel  and  bunker  fuel  for  ocean  vessels  not  included  In  this  table.) 


YEAB 

Used  at  mines 
for  steam  and 
heat. 

Used  in  manufac- 
ture of  beehive 
coke. 

Used  in  manufac- 
ture of  by-product 
coke. 

Used  in  manufac- 
ture of  coal  gms. 

Used  for  domestic 
and  industrial  pur^ 
poses,  including 
electrical  utiliUes 

Total  coal 
consumed. 

1»17 

641.78^ 
698.789 

8.668.698 
2.949.992 

8.980.248 
8.877.684 

90.886 
80,477 

8.082.466 
4.478.686 

11.468.916 

101R 

11  975.877 

Coal  consumed  in  Alabama  in  1917,  according  to  source, 

(Exclusive  of  fuel  for  railroads  and  steamships.) 
SOURCE 


Alabama 
Kentucky 
Tennessee 
Virffinia   . 


Total  bitominous  eoaL 


Pennsylvania  anthraeite 


TotaL 


Quantity 

net  tons 

11.222.916 

,     160.000 

66.000 

16,000 


.11.468.916 
1.084 


.11.466.000 


Shipments  by  raU  and  water. 


RAILROAD 
Alabama   Central  


Atlanta.  Birmingham  ft  Atlantic. 

Birmingham   Southern  

Central   of   Georgia 


Tons 

74.464 

186.297 

8.144.419 

767.618 
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ininob  C«Btnl  1U3M 

LoobWlfe  A   Nairiivilk tJ6UM9 

Mmry  Lm n,lM 

Mobile  *  Ohio 


NMhvilte,  Chattenoosm  A  St.  Louis 18,tS7 

St.   Louiv-Sftn  FnneiMo i^MM^ 

SMlxMrd  Air  Line 45,4« 

Soatbcrn 4.017,868 

Thoauw  ft  Sayreton 476.467 

WoMbtoelc   A   Blocton '. 101,7S6 

Woodward  Iron  Co.  Railroad 60.S47 

WATER 
Warrior  River 67.945 


Grand  total . 16.272.716 

Coal  consumed  in  Alabama  in  1918,  according  to  source, 

(Exclusive  of  fuel  for  railroads  and  steamships.) 

Qoantitr 
SOURCE  net  tons 

Alabama    11.627,696 

Kentucky.    Western 07.464 

Tennessee  and  Geonria - 217,244 

Virginia.    Southwestern '. 12,286 

Illinois 20,719 


Total  bituminous  coal 11.976,877 


Shipments  hv  radl  and  waiter. 

RAILROAD  Tons 

Alabama  Central 87,969 

Atlanta,  Birmingham  ft  Atlantic , 185,866 

Birmingham  Southern —«_«,.--..,..__  2.488,667 

Central  of  Georgia 686.442 

Louisville   ft   Nashville 8,801,002 

Mary  Lee 144.687 

Mobile    ft    Ohio „ .     629,584 

Nashville,  Chattanooga  ft  St.  Louis 17,666 

St.    Louis-San    Francisco . 2,602.958 

Seaboard  Air  Line. __.       96.025 

Southern 4,748.566 

Thomas    &    Sayreton 559,666 

Woodstock   ft    Blocton 175,739 

Woodward  Iron  Co.  Railroad , 6.064 

WATER 
Warrior   River 88,261 


Grand  total \ 16,061.998 
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ChaanoUr  of  ikpemna  at  hitu<mii»ou9  eoal  mrnea  in  Alaba/ma  in  191%. 


{l 

11 

MINES 

CLASS 

Total 

Shaft 

Slopt. 

Drift. 

Strip. 

Not 
•peeilled 

1 
2 

8 

4 
6 

8.671.864 
2.928.182 
4.046.686 
8.098.827 
446.014 

28 
22 
66 
116 
96 

4 
6 

14 
18 
80 
41 
14 

4 

2 

21 

67 

88 

1 

2 

2 
8 

1 

8 

1 
2 

14 
46 

19.184.962 

818 

12 

112 

117 

6 

66 

Bitwnwrums  eooL  produced  in  Alabama  in  1918,  6|f  name  or  mmbor 

of  bed  or  eeom. 


Name  or  number  of  bed  or 


Production 


P«reent. 
Net  tons  [  of  state 
total 


Altoona 

America    

America  and  Pratt. 

Battle  Creek  

Belmont    


Black  Shale  

Bine  Creek  : 

Blue  Creek  and  Little  Jagser. 

Black  Creek 

Brookwood  . 

Carter   


Coal  Citj.  Marion,  and  Broken  Arrow. 

Clark 


Clark  and 

Corona    

Gholaon  

Gould  

Gwinn    

Harkneee 

Helena 

Janrer  

Jefferson  -. 
Mary  Lee 
Mammoth 

Marion    

Maylene    . 
Montevallo 
MlUdale  — 


Oholson. 


Milldale,  Carter,  and  Brookwood. 


6 

128.688 

6 

288.688 

141.818 

16.666 

2.764 

8.200 

424.968 

78.184 

87 

1.421.816 

88.066 

22.209 

70.882 

64.924 

289.480 

18 

671.677 

94.848 

8.919 

4.426 

288,726 

864.866 

24 

1.261,968 

864.868 

67 

4.717.978 

416.666 

* 

53,426 

80,548 

A 

152.478 

647,691 

188,481 

0.67 

1.48 

.74 

.08 

.01 

.02 

2.22 

.88 

7.41 

.80 

.12 

.87 

.29 

1.26 

2.98 

.49 

.02 

.02 

1.50 

1.90 

6.58 

1.90 

24.69 

2.17 

.28 

.16 

.79 

8.88 

.72 
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BitummouB  Ci^  Produhed  in  Alabama  in  1918,  by  name  or  Tmmber 

of  hod  or  seam. — ContJtvm^d. 

is 

Production 

Ntaam  or  number  of  bed  or  team. 

Net  tons 

Percent, 
of  etate 

total 

New  Castle  . 
Niekle  Plate 
Pratt    


Pratt  and  Niekle  Plate. 
Boea  

Straven  ■ 


Thompson  

Wadsiforth  

Water  Works 
Woodstock    _ 
Younsblood    « 

Tessiek    

Not  specified  . 


2 

811.024 

14 

M7.714 

81 

4,S90,898 

6 

229,522 

8 

99,028 

1 

26,067 

6 

664,921 

2 

4,611 

1 

28.980 

4 

888,180 

2 

248,491 

1 

7,100 

27 

146.641 

818 

19,184,962 

1.62 

2.96 

28.98 

1.20 

.62 

.14 

2.94 

,    .02 

.16 

1.74 

W7 

.04 

.76 


Distribution  of  aU-rail  shivmenis  of  &ihimtnou«  eoal  from  August 

S,  19J8,  to  February  1,  1919,  of  the  South  Atlantic,  and 

Southern  States,  by  eonsumina  states  and 

classes  of  consignees. 


Percentage  of  shipments  to  classes 
of  consiffn< 


OoMmnBC  otete 


BSi 


a 

II 


b 

It 

tat 


£ 


e 


St 


n 

»i4  .SS  4 


I 


Sonth  Atlantic  and  Southern 
States: 

Alabama 

Arkansas 

Delaware 


Maryland  and  District  of  Columbia 
Florida   

Georgia  -__-_____»_—,_ 


Kentucky        ,    ,. 

Iioubiana  

Mississippi     

North  Carolina 
South   Carolina 

Oklahoma    

Tennessee    

Texas    

Virginia  

West  Virginia  . 


1.1 

.8 

8.8 

8.8 

1.5 

14.4 

1.2 

1.6 

20.0 

28.1 

2.1 

10.8 

5.4 

2.8 

26.2 

4.0 

1.1 

14.4 

2.8 

1.4 

10.0 

7.0 

2.8 

20.8 

1.8 

8.2 

19.2 

2.5 

.9 

12.8 

14.9 

.8 

9.5 

1.4 

.7 

5.8 

.4 

1.8 

12.6 

2.6 

1.4 

14.7 

9.8 

.4 

11.2 

7.6 

.8 

16.4 

6.4 
81.9 

9.2 
28.9 
19.8 
80.2 
46.4 
81.0 
88.8 
29.7 
22.0 
48.9 
84.4 
81.8 
26.4 
18.6 


88.4 
48.4 
68.0 
40.6 
46.8 
50.8 
89.9 
89.4 
42.6 
54.1 
58.8 
48.7 
51.8 
50.0 
68J 
68.1 
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COAL  PRODUCERS  IN  1918. 

Bessemer  Coal,  Iron  A  Land  Co^  Birmingham,  Ala.    Mines 
Bdle  Ellen  2,  7,  8,  Bibb  County,  Ala. 

Bibb  Coal  Co.,  R.  F.  D.  No.  2,  Blocton,  Ala.    Mine  at  Norria, 
Bibb  County,  Ala. 

Blocton-Cahaba  Coal  Co.,  Coleanor,  A1&-    Mine  at  Coleanor, 
Bibb  County,  Ala. 

Cahaba  Red  Ash  Coal  Co.,  West  Blocton,  Ala.    Mine  at  Weleh, 
Bibb  County,  Ala. 

Cahaba  Southern  Coal  Mining  Co.,  Hargrove,  Ala.    Mine  at 
Hargrove,  Bibb  County,  Ala. 

J.  W.  Cobb,  Birmingham,  Ala.  Mine  at  Cobbs,  Bibb  County, 
Ala. 

Galloway  Coal  Co.,  24  N.  2nd  St.,  Memphis,  Tenn.  Mine  at 
Gamsev,  Bibb  Countjr,  Ala. 

Qills  Credc  Mimng  Co.,  Blocton,  Ala.  Mine  at  Hills  GredE, 
Bibb  County,  Ala. 

Julian  Lime  Co.    Mine  at  Cobbs,  Bibb  County,  Ala. 

Little  Cahaba  Coal  Co.,  Piper,  Ala.  Mines  at  Piper  No.  1  and 
Piper  No.  2,  Bibb  County.  Ala. 

Red  Eagle  Coal  Co.,  American  Trust  Bldg.,  Birmingham,  Ala. 
Mine  at  Red  Eagle,  Bibb  County,  Ala. 

Red  Feather  Coal  Co.,  R.  R.  No.  1,  Blocton,  Ala.  Mine  at  Red 
Feather,  Bibb  County,  Ala. 

Roden  Coal  Co.,  Marvel,  Ala.  Mines  at  Marvel  No.  1  and 
Marvel  No.  8,  Bibb  County,  Ala. 

Tennessee  Coal,  Iron  &  R.  R.  Co.,  Birmingham,  Ala.  Mine  at 
Blocton  No.  7,  Bibb  County,  Ala. 

D.  B.  Gore  Co.,  R.  R.  No.  4,  Altoona,  Ala.  Mine  at  Garls 
Gap,  Blount  County,  Ala. 

Inland  Coal  &  Iron  Co.,  1807  Jefferson  County  Bank  Bldg., 
Birmingham,  Ala.    Mine  at  Inland  No.  1,  Blount  County,  Ala. 

Lehigh  Coal  Co.,  Lehigh,  Ala.  Mine  at  Lehigh,  Blount  County, 
Ala. 

Little  Black  Warrior  Coal  Co.,  Birmingham,  Ala.  *  Mine  at 
Fairchild,  Blount  County,  Ala. 

Warrior  Black  Creek  Coal  Co.,  Warrior,  Ala.  Mine  at  Wy- 
ota  No.  2,  Blount  County,  Ala. 

Stouts  Mountain  Coal  Co.,  Birmingham,  Ala.  Mine  at  Stouts 
Mountain,  Cullman  County,  Ala. 

Altoona  Coal  Co.,  Altoona,  Ala.  Mines  at  Altoona  Drift  No. 
4  and  Van  Zandt,  Etowah  County,  Ala. 

Cherokee  Coal  Co.,  Altoona,  Ala.  Mine  at  Faithful,  Etowah 
County,  Ala. 

Gulf  States  Steel  Co.,  Brown-Marx  Bldg.,  Birmingham,  Ala. 
Mine  Altoona  Drift  No.  4,  Etowah  County,  Ala. 

W.  C.  Rust  Coal  Co.,  succeeded  by  Champion  Coal  Co.,  Bir- 
mingham, Ala.    Mine  at  Line  Creek,  Etowah  County,  Ala. 

R.  V.  Huff,  Altoona,  Ala.    Mine  at  Huff,  Etowah  County, 

Ala. 

Kings  Mountain  Coal  Co.,  619  Hamilton  National  Bank  Bldg., 
Chattanooga,  Tenn.    Mine  Widow's  Creek,  Jackson  County,  Ala. 

Pierce  Coal  &  Lumber  Co.,  Pierceton,  Ala.  Mine  Pierce-Bel- 
mont, Jackson  County,  Ala. 


STATISTICS  OP  MINERAL  PRODUCTION,  1918.         61 


Ajax  Coal  Co.,  D.  H.  Brown  &  Co.,  Birminsrham,  Ala.  Mine 
at  Jefferson  County,  Ala. 

The  Alabama  Co.,  Birmingham,  Ala.  Mine  Lewisburg  (Mary 
Lee)  Jefferson  County,  Ala. 

Beltona  Coal  &  Mining  Co.,  Beltona,  Al^.  Mine  at  Beltona, 
Jefferson  County,  Ala. 

Bibby  Coal  Shale  &  Clay  Co.,  Littleton,  Ala.  Mine  at  Wigan 
No.  3,  Jefferson  County,  Ala. 

Sandstone  Coal  Mining  Co.,  Birmingham,  Ala.  Mine  at  Jeff- 
erson County,  Ala. 

Birmingham  Clay  Products  Co. 

Birmingham  Water  Works  Co.,  2114  First  Ave.,  Birmingham, 
Ala.    Mine  at  Cahaba,  Jefferson  County,  Ala. 

Brookside-Pratt  Mining  Co.,  Brown-Marx  Bids.,  Birmingham, 
Ala.  Mines  at  Buckeye  No.  1,  Coalburg,  Pickney  No.  2,  Riverside 
No.  1,  Riverside  No.  2,  Stockton,  Cardiff  No.  2,  Cardiff  No.  3, 
Pinckney  No.  4,  Jefferson  County,  Ala. 

Central  Alabama  Coal  Co.,  Kimberly,  Ala.  Mines  at  Eimr 
berly  No.  2  and  Kimberly  No.  3,  Jefferson  County,  Ala. 

Crescent  Coal  Co.,  Birmingham,  Ala.  Mine  at  Seloca,  Jeffer- 
son County,  Ala. 

Donaldson-Stobert  Coal  Co.,  Birmingham,  Ala.  Mine  at  Pa- 
coba,  Jefferson  County,  Ala. 

East  Pratt  Coal  Co.,  Woodward  Bldg.,  Birmingham,  Ala.  Mine 
at  Clift,  Jefferson  County,  Ala. 

Eldorado  Coal  Co.,  715  American  Trust  Bldg.,  Birmingham, 
Ala.  Mines  at  Coalburg  No.  10  and  Walmore  No.  1^  Jefferson 
County,  Ala. 

G.  D.  Etter,  Jr.,  Warrior,  Ala.  Mine  at  Etter,  Jefferson 
County,  Ala. 

Flat  Creek  Mining  Co.,  Quinton,  Ala.  Mine  at  North  Labuco, 
Jefferson  County,  Ala. 

Franklin  Coal  Mining  Co.,  P.  O.  Box  887,  Birmingham,  Ala. 
Mines  at  Blossburg  and  Powhatan,  Jefferson  County,  Ala. 

Gillespie  Coal  Co.,  2400  2nd  Ave.,  Birmingham,  Ala.  Mine  at 
Gillespie,  Jefferson  County,  Ala. 

Imperial  Coal  &  Coke  Co.,  American  Trust  Bldg.,  Birmingham, 
Ala.     Mine  at  Bradford,  Jefferson  County,  Ala. 

The  Thomas  Furnace  Co.,  Aubrey,  Ala.  Mine  at  Weller,  Jef- 
ferson County,  Alabama. 

Mabel  Mining  Co.,  Warrior,  Ala.  Mine  at  Rio  Del,  Jefferson 
County,  Ala. 

Majestic  Coal  Co.,  American  Trust  Bldg.,  Birmingham,  Ala. 
Mine  at  Majestic,  Jefferson  County,  Ala. 

Montgomery  Coal  Co.,  Warrior,  Ala.  Mine  at  Jefferson 
County,  Ala. 

Newcastle  Coal  Co.,  P.  0.  Box  313,  Birmingham,  Ala.  Mine 
at  Newcastle,  Jefferson  County,  Ala. 

New  Found  Creek  Coal  Co.,  R.  R.,  Box  70,  Morris,  Ala. 
Mine  at  Eulamo,  Jefferson  County,  Ala. 

North  Birmingham  Coal  Co.,  Sajrreton,  Ala.  Mine  at  No.  1 
Ohara,  Jefferson  County,  Ala. 

North  Pratt  Coal  Co.,  R.  R.,  No.  1,  Adamsville,  Ala.  Mine  at 
Hill  House,  Jefferson  County,  Ala. 

Pratt  Consolidated  Coal  Co.,  Birmingham,  Ala.  Mines  at 
Arcadia,  Banner,  Crocker,  Eldorado,  Jett,  Littleton,  Maxim,  May 
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Ella,  Mineral  Springs,  New  Pratt,  Nubell,  Praco  and  Togo,  Jeiter- 
8on  Ck>unty,  Ala. 

American  Black  Creek  Coal  Co.,  (Mount  Pinson  Coal  Co.) 
Mine  at  Black  Creek,  Jefferson  County,  Ala. 

J.  D.  Ratliff,  Irondale,  Ala.  Mine  at  Ratliff ,  Jefferson  Coun- 
ty, Ala. 

Republic  Iron  &  Steel  Co.,  Republic  Bldg.,  Youngstown,  Ohio. 
Mines  at  Palos,  Sayreton,  Thompson,  Warner  Slope  ^No.  1,  \v«r- 
ner  Slope  No.  2,  Jefferson  County,  Ala. 

E.  P.  Rosamond,  Birmingham,  Ala.  Mine  at  Powell,  Jeffer- 
son County,  Ala. 

Eagle  Coal  Co.,  Adger,  Ala.  Mine  at  Eagle,  Jefferson  County, 
Ala. 

Sloss-Sheffield  Steel  &  Iron  Co.,  Birmingham,  Ala.  Mines  at 
Bessie,  Blossburg  3  and  4,  Brookside,  Cardiff,  Flat  Top,  Sayre, 
Jefferson  County,  Ala. 

Southern  Clay  Mfg.  Co.,  Chattanooga,  Tenn.  Mine  at  Coal- 
dale,  Jefferson  County,  Ala. 

South  Pratt  Coal  Co.,  Brown-Marx  Bldg.,  Birmingham,  Ala. 
Mine  at  East  Blossburg,  Jefferson  County,  Ala. 

Tennessee  Coal,  Iron  &  Railroad  Co.,  Birmingham,  Ala.  Mines 
at  Bay  View,  Blossburg,  Blue  Creek  No.  4,  Docena,  Edgewater, 
Wylam  No.  6,  Jefferson  County,  Ala. 

Turkey  Creek  Coal  Co.,  Morris,  Ala.  Mine  at  Turkey  Creek, 
Jefferson  County,  Ala. 

Warrior  Pratt  Coal  Co.,  Birmingham,  Ala.  Mine  at  Porter, 
Jefferson  County,  Ala. 

Warrior  Timber  &  Contracting  Co.,  Birmingham,  Ala.  Mine 
at  Big  Sandy,  Jefferson  County,  Ala. 

Daniels  Creek  Coal  Co.,  Birmingham,  Ala.  Mine  at  Big 
Sandy,  Jefferson  County,  Ala. 

Woodward  Iron  Co.,  Woodward,  Ala.  Mines  at  Dolomite  No. 
1,  Mulga,  and  Short  Creek  No.  1,  Jefferson  County,  Ala. 

Brilliant  Coal  Co.,  American  Trust  Bldg.,  Birmingham,  Ala. 
Mine  at  Brilliant,  Marion  County,  Ala. 

South  Brilliant  Coal  Co.,  Cullman,  Ala.  Mines  at  Parker  and 
Dulin,  Marion  County,  Ala. 

Alabama  Fuel  &  Iron  Co.,  Birmingham,  Ala.  Mines  at  Acmar 
No.  1,  Margaret  No.  2,  New  Acton,  St.  Clair  County,  Ala. 

D.  T.  Boozer,  Coal  City,  St.  Clair  County,  Ala. 

(Baird  Coal  &  Iron  Co.),  Alex  Tyson,  Coal  City,  Ala.  Minea 
at  Glenn,  Marion,  Broken  Arrow,  St.  Clair  County,  Ala. 

Coosa  Portland  Cement  Co.,  Coal  City,  Ala.  Mine  at  Vulcan 
No.  6,  St.  Clair  County,  Ala. 

Ragland  Coal  Co.,  Ragland,  Ala.  Mine  at  Ragland,  St.  Clair 
County,  Ala. 

W.  S.  Lovcll,  Trustee,  Birmingham,  Ala.  Mine  at  Vulcan,  St. 
Clair  County,  Ala. 

Alabama  Fuel  &  Iron  Co.,  Birmingham,  Ala.  Mines  at  Acton 
No.  1  and  Acton  No.  2,  Shelby  County,  Ala. 

Brookside-Pratt  Mining  Co.,  Birmingham,  Ala.  Mine  at  Coal- 
mont,  Shelby  County,  Ala. 

Climax  Coal  Co.,  Maylene,  Ala.  Mine  at  Climax,  Shelby 
County,  Ala. 

Eureka  Coal  Co.,  Birmingham,  Ala.  Mine  at  Eureka  No.  4, 
Shelby  County,  Ala. 
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Guilliam  Coal  Co.,  Birmingham,  Ala. 

Little  Gem  Coal  Co.,  Birmingham,  Ala.  Mine  at  Dogwood, 
Shelby  County,  Ala. 

Montevallo  Mining  Co.,  American  Trust  Bldg.,  Birmingham, 
Ala.    Mine  at  Aldrich,  Shelby  County,  Ala. 

Montevallo-Shdby  Coal  Co.,  Straven,  Ala.  Mine  at  Straven, 
Shelby  County,  Ala. 

Southern  Coal  &  Coke  Co.,  Maylene^  Ala.  Mine  at  Boothton 
No.  1,  Shelby  County,  Ala. 

West  Helena  Coal  Co.,  American  Trust  Bldg.,  Birmingham, 
Ala.    Mine  at  Licard,  Shelby  County,  Ala. 

Patton  Coal  Co.,  Helena,  Shelbj^  County,  Ala. 

Co-operative  Mining  Co.,  Birmingham,  Ala.  Mine  at  Helena, 
Shelby  County,  Ala. 

Aetna  Coal  Co.,  American  Trust  Bldg.,  Birmingham,  Ala. 
Mine  at  Aetna,  Tuscaloosa  County,  Ala. 

The  Alabama  Co.,  Birmingham,  Ala.  Mines  at  Brookwood 
and  Searles,  Tuscaloosa  County,  Ala. 

Big  Sandy  Iron  &  Steel  Co.,  Coaling,  Ala.  Mine  at  Cedar 
Grove,  Tuscaloosa  County,  Ala. 

Blair  Coal  Co.,  Tuscaloosa,  Ala.  Mine  at  Blair,  Tuscaloosa 
County,  Ala. 

Cannon  &  Shepherd  Coal  Co.,  Tuscaloosa,  Ala.  Mine  at  Gil- 
more,  Tuscaloosa  County,  Ala. 

Central  Iron  &  Coal  Co.,  Holt,  Ala.  Mine  at  Eellerman,  Tus- 
caloosa County,  Ala. 

Daniels  Creek  Coal  Co.,  Birmingham,  Ala.  Mine  at  Woodrow, 
Tuscaloosa  County,  Ala. 

Davis  Creek  Coal  &  Coke  Co.,  Rock  Castle,  Ala.  Mine  at 
Rock  Castle,  Tuscaloosa  County,  Ala. 

Liberty  Coal  Co.,  Birmingham,  Ala.  Mine  at' Liberty,  Tusca- 
loosa County,  Ala. 

Minnie  Coal  Co.,  Birmingham,  Ala.  (Succeeded  by  Calhoun 
Land  ft  Mining  Co.,  Coaling,  Tuscaloosa  County,  Ala.) 

Northport  Coal  Co.,  Northport,  Ala.  Mine  at  Mabel,  Tusca- 
loosa County,  Ala. 

Shiras  Coal  Co.,  Cottondale,  Ala.  Mine  at  Alice,  Tuscaloosa 
County,  Ala. 

Yolande  Coal  &  Coke  Co.,  Birmingham,  Ala.  Mine  at  Tolande 
No.  1,  Tuscaloosa  County,  Ala. 

Aaron  &  Sanford  Coal  Co.,  R.  R.  1,  Parrish,  Ala.  Mine  at 
Borden,  Walker  County,  Ala. 

American  Mining  Co.,  America,  Ala.  Mine  at  Standard, 
Walker  County,  Ala. 

Amer.  Pratt  Coal  Co.,  Parish,  Walker  County,  Ala. 

Annie  Mae  Coal  Co.,  Corona,  Ala.  Mine  at  Annie  Mae,  Wal- 
ker County,  Ala. 

Atlas  Mining  Co.,  Oakman,  Ala.  Mine  at  Atlas,  Walker 
County,  Ala. 

J.  R.  Baird  Coal  Co.,  Dora,  Walker  County,  Ala. 

Barney  Coal  Co.,  Cordova,  Ala.  Mine  at  Barney,  Walker 
County,  Ala. 

Bertha  Coal  Co.,  Parrish,  Ala.  Mine  at  Dixie,  Walker  Coun- 
ty, Ala. 

Bell  Top  Coal  Co.,  Carbon  Hill,  Ala.  Mine  at  Back  Skuttle, 
Walker  County,  Ala. 


GEOLOGICAL  SURVEY  OF  ALABAMA. 


Benoit  Goal  Minins  Co.,  Jefferson  County  Bank  Bldg.,  Hir- 
minitham,  Ala.    Mine  at  Benoit,  Walker  County^  Ala. 

Bergena  Coal  Co.,  Inc.,  Red  Star,  Ala.  Mine  at  No.  1  Ber* 
gena,  Walker  County,  Ala. 

Black  Creek  Coal  Co.,  Nauvoo,  Ala.  Mines  at  Nauvoo  No.  1 
and  Nauvoo  No.  2,  Walker  County,. Ala. 

Thomas  Bolen,  Dora,  Ala.  Mine  at  West  Pratt  No.  7,  Walker 
County,  Ala. 

Blue  Ridge  Coal  Co.,  Jasper,  Ala.  Mine  at  Big  Ridge,  Walker 
County,  Ala. 

Borden  Coal  Co.,  Jasper,  Ala.  Mine  at  Glen,  Walker  County, 
Ala. 

Brilliant  Coal  Co.,  Birmingham,  Ala.  Mine  at  Calumet,  Wal- 
ker County,  Ala. 

Brookside  Pratt  Mining  Co.,  Birmingham,  Ala.  Mine  at  Car- 
bon Hill,  Walker  County,  Ala. 

Bumwell  Coal  Mining  Co.,  Bumwell  Mines,  Ala.  Mines  at 
Burnwell  and  Samoset,  Walker  County,  Ala. 

W.  M.  Bynon,  Carbon  Hill,  Ala.  Mines  at  Bynon,  Walker 
County,  Ala. 

Caledonia  Coal  Co.,  Bankhead,  Ala.  Mine  at  Bankhead,  Wal- 
ker County,  Ala. 

Carbon  Hill  Water  &  Light  Co.,  Carbon  Hill,  Ala.  Mine  at 
Carbon  Hill,  Walker  County,  Ala. 

Central  Qoal  Co.,  Dora,  Ala.  Mine  at  Black  Creek,  Walker 
County,  Ala. 

Chabert  Coal  Co.,  Corona,  Ala.  Mine  at  West  Corona,  Wal< 
ker  County,  Ala. 

City  Coal  Co.,  Jasper,  Ala.  Mine  at  Wagon  No.  4,  Walkei 
County,  Ala. 

S.  J.  Childers  &  Son,  Jasper,  Ala.  Mine  at  Childers,  Walker 
County,  Ala. 

Cowart  Merc.  Co.,  Nauvoo,  Ala.  Mine  at  Cowart,  Walker 
County,  Ala. 

Coal  City  Coal  Co.,  Jasper  Ala.  Mine  at  Johnson,  Walker 
County,  Ala. 

Conunercial  Coal  Co.,  Dora,  Ala.  Mine  at  Commercial,  Walker 
County,  Ala. 

Cordova  Fuel  Co.,  Birmingham,  Alabama.  Mine  at  Cordova 
Fuel,  Walker  County,  Ala. 

Cordova  Mineral  Co.,  Cordova,  Ala.  Mine  at  Wagon  No.  5, 
Walker  County,  Ala. 

Cordova  Warrior  Coal  Co.,  Cordova,  Ala.  Mine  at  Cordova 
Warrior,  Walker  County,  Ala. 

Corona  Coal  &  Iron  Co.,  Corona,  Ala.  Mines  at  Coal  Valley 
No.  10,  Coal  Valley  No.  11,  Corona  No.  3,  No.  7,  Patton,  Townley 
No.  1,  Townley  No.  2,  Walker  County,  Ala. 

Corry  Coal  Mining  Co.,  Oakman,  Ala.  Mine  at  Gaslight,  Wal- 
ker County,  Ala. 

Cryer  Coal  Mining  Co.,  Cordova,  Ala.  Mine  at  Riverside, 
Walker  County,  Ala. 

DeBardeleben  Coal  Co.,  Birmingham,  Ala.  Mine  at  Sipsey, 
Walker  County,  Ala.  and  at  Paynes  Bend.  Walker  County. 

Deer  Credc  Coal  Co.,  Corona,  Ala.  Mine  at  No.  2,  Walker 
County,  Ala. 

Disney  Coal  Co.,  Cordova,  Ala.  Mine  at  Red  Oak,  Walkw 
County,  Ala. 
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Dodd  &  Son,  Nauvoo,  Ala.  Mine  at  Wagon  No.  7,  Walker 
County,  Ala. 

Dodd-Clark  Coal  Co.,  Carbon  Hill,  Ala.  Mine  at  Wagon  No. 
8,  Walker  County,  Ala. 

Dora  Coal  Mining  Co.,  Birmingham,  Ala.  Mine  at  Walker 
County,  Ala. 

Dora  Fuel  Co.,  Dora,  Ala.     Mine  at  Walker  County,  Ala. 

Empire  Coal  Co.,  American  Trust  Bldg.,  Birmingham,  Ala. 
Mine  at  Empire,  Walker  County,  Ala. 

Fowler  Coal  Co.,  Fowler,  Ala.  Mine  at  Fowler,  Walker 
County,  Ala. 

Galloway  Coal  Co.,  Memphis,  Tenn.  Mines  at  Miscellaneous 
No.  12,  Great  Elk.  Alabama,  Miscellaneous  No.  17,  Miscellaneous 
No.  11,  Miscellaneous  No.  16,  Walker  County,  Ala. 

Carbon  Hill  Coal  Co.,  Carbon  Hill,  Ala.  Mine  at  Jagger 
Creek,  Walker  County,  Ala. 

Willard  Coal  Co. 

Wabash  Coal  Mining  Co.,  Oakman,  Ala.  Mine  at  Gravlee, 
Walker  County,  Ala. 

Highland  Coal  Co.,  Carbon  Hill,  Ala.  Mine  at  Beard,  Wal- 
ker County,  Ala. 

Hub  Coal  Co.,  Carbon  Hill,  Ala.  Mine  at  Wagon  No.  9, 
Walker  County,  Ala. 

Indian  Head  Mills  of  Ala.,  Cordova,  Ala.  Mine  at  Indian 
Head,  Walker  County,  Ala. 

Jagger  Coal  Co.,  Birmingham,  Ala.  Mine  at  Jagger,  Walker 
County,  Ala. 

Dixie  Coal  Mining  Co.,  Jasper,  Ala.  Mines  at  Wabash  1  and 
2,  Walker  County,  Ala. 

John  Henry  Coal  Co.,  Jasper,  Ala.  Mine  at  Hayes,  Walker 
County,  Ala. 

L.  Jones,  Carbon  Hill,  Ala.  Mine  at  Wagon  No.  10,  Walker 
County,  Ala. 

Little  Tommie  Coal  Co.,  Oakman,  Ala. 

W.  H.  Lockhart,  Jasper,  Ala.  Mine  at  Wagon  No.  11,  Walker 
County,  Ala. 

Oakman  Mining  Co.,  Oakman,  Ala.  Mine  at  Oakman,  Walker 
County,  Ala. 

Orient  Coal  Mining  Co.,  Dora,  Ala. 

O'Rear  Coal  Co.,  Drifton,  Ala.  Mine  at  Drifton,  Walker 
County,  Ala. 

Palmer  Fuel  Co.,  Cordova,  Ala.  Mine  at  Wagon  No.  14,  Wal- 
ker County,  Ala. 

Miller  Coal  Co.,  Cordova,  Ala.  Mine  at  Miller,  Walker  Coun- 
ty, Ala. 

Parrish  Coal  Co.,  Parrish,  Ala.  Mine  at  Gayosa,  Walker 
County,  Ala. 

Peerless  Coal  Mining  Co.,  Nauvoo,  Ala.  Mine  at  Davis  No. 
2,  Walker  County,  Ala. 

J.  A.  Perry,  Carbon  Hill,  Ala.  Mine  at  Perry,  Walker  County, 
Ala. 

Piedmont  Coal  Co.,  Birmingham,  Ala.  Mine  at  Piedmont, 
Walker  County,  Ala. 

Pocahontas  Coal  &  Mining  Co.,  Carbon  Hill,  Ala.  Mine  at 
Pocahontas,  Walker  County,  Ala. 

Porter  Coal  Co.,  Jasper,  Ala.  Mine  at  Brooks,  Walker  County, 
Ala. 
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Posey  Coal  Co.,  Cordova,  Ala.  Mine  at  Miller,  Walker  County, 
Ala. 

Pratt  Consolidated  Coal  Co.,  Birmingham,  Ala.  Mines  at 
Clipper,  Colta,  Dora  No.  10,  Gamble,  Gamma,  Ruby,  Victor,  Wegra, 
Walker  Coun^,  Ala. 

Pratt  Fud  Co.,  Birmingham,  Ala.  Mine  at  Pratt  Fuel,  Wal- 
ker County,  Ala. 

Railway  Fuel  Co.,  Parrish,  Ala.  Mine  at  Parrish,  Walker 
County,  Ala. 

D.  M.  Robbins,  Jasp^er,  Ala.  Mine  at  Robbins,  Walker  Coun- 
ty, Ala. 

Royal  Coal  Corp.,  Red  Star,  Ala.  Mine  at  Walker  County, 
Ala. 

J.  W.  Self  Coal  Co.,  Carbon  Hill,  Ala.  Mine  at  Self,  Walker 
County,  Ala. 

■  Sharon  Coal  Co.,  Inc.,  Dora,  Ala.  Mine  at  Walker  County, 
Ala. 

Sipsey  Coal  Mining  Co.,  R.  R.  No.  1,  Empire,  Ala.  Mine  at 
Dilwoith,  Walker  County,  Ala. 

Sorrells  Coal  Co.,  Dora,  Ala. 

Sloss-Sheffield  Steel  &  Iron  Co.,  Birmingham,  Ala.  Mines  at 
America  and  Ivy,  Walker  County,  Ala. 

Southern  Fuel  Co.,  Jasper,  Ala.  Mine  at  Norvell,  Walker 
County,  Ala. 

Stith  Coal  Co.,  America,  Ala.  Mine  at  Stith,  Walker  County, 
Ala. 

Sulphur  Springs  Coal  Co.,  Cordova,  Ala.  Mine  at  Sulphur 
Springs,  Walker  County,  Ala. 

Summit  Coal  Co.,  Dora,  Ala.  Mine  at  Summit,  Walker  Coun- 
ty, Ala. 

Sunlight  Mining  Co.,  Jasper,  Ala.  Mine  at  Sunlight,  Walker 
County,  Ala. 

Supreme  Mining  Co.,  Birmingham,  Ala.  Mine  at  Supreme, 
Walker  County,  Ala. 

Tuscaloosa  Mining  Co.,  G.  B.  Hooper,  Operator,  Oakman, 
Ala.     Mine  at  Tuscaloosa,  Tuscaloosa  County,  Ala. 

Townley  Coal  Co.,  Townley,  Walker  County,  Ala, 

West  Alabama  Coal  Co.,  Jasper,  Ala.  Mine  at  Gayosa  No. 
3,  Walker  County,  Ala. 

Hattie  Wheeler  Coal  Co.,  Jasper,  Ala.  Mine  at  Hattie  Whed- 
er,  Walker  County,  Ala. 

Winona  Coal  Co.,  America,  Ala.  Mine  at  No.  1,  Walker 
County,  Ala. 

Rush  Coal  Co.,  Carbon  Hill,  Ala.  Mine  at  Keystone,  Walker 
County,  Ala. 

Town  Creek  Coal  Co.,  Empire,  Walker  County,  Ala. 

Crow  Excavating  Co.,  Delmar,  Winston  County,  Ala. 

Glen  Mary  Coal  Co.,  Natural  Bridge,  Ala.  Mine  at  Glen 
Mary,  Winston  County,  Ala. 

Buttahatchee  Coal  Co.,  Delmar,  Ala.  Mine  at  Mary  Etta, 
Winston  County,  Ala. 

Long  Coal  Mining  Co.,  Natural  Bridge,  Ala.  Mines  at  Lily 
No.  1  and  Lily  No.  2,  Winston  County,  Ala. 

Lynn  Coal  Mining  Co.,  Lynn,  Ala.  Mine  at  Crawford,  Win- 
ston County,  Ala. 

Monro- Warrior  Coal  Co.,  Nauvoo,  Walker  County,  Ala. 
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Natural  Bridge  Fnel  Co.,  Natural  Bridge,  Ala.  Mine  at  Ice- 
berg, Winston  County,  Ala. 

J.  H.  Thomaion,  Natural  Bridge,  Ala.  Mine  at  Glen  Hary, 
Winston  County,  Ala. 


Production  and  Consumption. 
The  production  of  coke  in  Alabama  in  1880,  1890, 
1900  and  annually  from  1910  to  1918  is  shown  in  the 
following  tables:* 

Statiatica  of  the  manufacture  of  coke  in  Alabama,  1880-1918. 
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Valdk 

Quantity  (net  Urns)  and  vaiue  of  coke  produced  in  Alabama,  19JS.1918, 


1918 

1914 

1916 

1916 

1917 

1918 

M-t 

l5     #£ 

Qoao. 
YAhie 

8.828.664 
$9,627,170 

8.084.149 
$8,408,448 

8.071.811 
$8,646,666 

4.298.417 
$16,019,189 

4.892a»0 

$28,894,272 

4.862.172 
$80318.878 

-      440.407 

-$2,419,106 

-  t. 

Average  value,  per  short  ton  and  percentage  of  coke  from  coal,  in 

Alabama,  1912^1918. 


1912 

1918 

1914 

1916 

1916 

1917 

1918 

Artarmge  value 

$2.72 
64.9 

$2.00 
68.6 

$2.78 
66.9 

$2.78 
66.4 

$8.49 
68.8 

$6.80 
68.9 

$7.08 

Pereentace  yield 

64.00 

Quantity  and  value  of  coal  used  in  the  manufacture  of  coke  in 
Alabcmia  in  1917  and  1918,  and  quantity  and  value  of  sams 

per  ton  of  coke. 
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1917- 
1918. 


7.688.841 
6.827.826 


$18,776,218 
18.280.296 


$2.46 
2.67 


1.661 
1.274 


$8,840 
8.126 


Coke  Ovens. 


Coke  ovens  in  Alabama,  1917  and  1918. 


Active 

Idle 

ToUl 

Abandoned 
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•*» 

4* 

^ 

TEAR 

^ 

s 

A 

~g 
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1917 

6,498 

831 

8,820 

16 

8.818 

847 

1 

1918 

6.670 

807 

8.016 

40 

8.686 

847 
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Coke  avena  in  Alabama  at  the  end  of  1912A91S 


YEAR 


1912 

1918..^. 
1914.^.. 

iai6 

1916.... 

1917 

191a.- 


Bcdkive 


9.688 
9.584 
8.568 
8.668 
8,806 
8.818 
8.586 


By-produet 


1 


620 
700 
760 
750 
748 
847 

847 


Record  of  by-product  ovens  in  Alaba/ma,  1910-1918, 


YEAR 


BuUdinff 


December  81.   1910 

December  81.  1911 

December  81,   1912 

December  81,   1918 

December  81.   1914 

81.  1916 

1916 

1917 


December  81. 
December  81. 
December  81,   1918. 


280 
840 
620 
700 
760 
760 
748 
847 
847 


840 

280 

100 

20 

0 

0 

97 

0 

824 


Prices  of  Coke. 

Spot  prices  of  Alabama  coke  rang^ed  from  $3.34  in  the 
first  ]part  of  1913  and  a  maximum  of  $3.45  for  the  years  1913- 
1915  m  September,  1914,  to  a  minimum  of  $2.57  in  March,  1914. 
The  minimum  spot  price  in  1915  was  $2.65  in  July,  from  which  the 
price  rose  steadily  to  $3.49  in  September,  1916. 

The  market  price  for  Alabama  coke  rose  rapidly  from  No- 
vember, 1917,  to  a  maximum  of  $8.27  in  Aug^ust  and  September, 
1917. 

.  Substantial  increases  in  the  prices  of  coke  allowed  by  the 
Fuel  Administrator  in  the  Black  Creek,  Brookwood,  and  Blue  Creek 
districts  on  January  29,  1918,  and  in  other  portions  of  the  field  on 
Februa^  15,  raised  the  general  average  in  February  from  $6.06 
to  $6.92. 

Subsequent  changes  in  prices  of  Alabama  coke  allowed  by 
the  Fuel  Administrator  raised  the  general  average  by  the  end  of 
1918  to  $7.46. 

Character  of  Coal  Used. 

Of  the  total  amount  of  coal  used  in  the  manufacture 
of  coke  in  Alabama  93.7  per  cent  was  washed  before  that 
it  was  charged  to  the  ovens.    In  1918  out  of  6,827,626 


72 


GEOLOGICAL  SURVEY  OF  ALABAMA. 


tons  of  coal  made  into  coke  6,396,182  tons  were  washed. 
Of  the  washed  coal  used  191,772  tons  were  slack,  and  4,- 
478,461  tons  were  mine  run. 

There  were  431,444  tons  of  mine  run  coal  unwashed, 
while  there  was  none  of  the  slack  unwashed. 

The  character  of  the  coal  used  in  the  manufacture  of 
coke  in  Alabama  in  1890,  1900  and  for  the  last  nine  years 
is  shown  in  the  following  tables. 

Character  of  coal  used  in  the  manufacture  of  coke  in  Alabouma, 

1890^1918,  in  short  tons. 


Run  of  Mine 

Slack 

'IV>tel 

YEAR 

Unwashed 

Washed 

Unwashed 

Washed 

1890 

1,480.669 
1,729,882 
771,981 
698.135 
747.805 
868.659 
703.241 
158.480 
238.849 
446.696 
481.444 

0 

162.077 

1.808.085 

1.295.109 

896.421 

684.228 

2.069.688 

1,522.149 

2,862.907 

4.228,867 

4,478,461 

206,106 

166,418 

0 

2,987 

18.798 

0 
0 
47,061 
0 
0 
0 

128,189          1.809.964 

1900 

1,635,170 
8.192,306 
2,420,117 
2,922,979 
8,666,441 
1,905,817 
2,968.248 
4,202,844 
2,964,789 
1,917,721 

3.582,647 

6,272,822 
4.411.298 
4.685,498 
5,218.828 
4.678,196 
4.696,938 
6.794.100 
7,688,841 
6,827.626 

1911 

1912 

1914 

1915 ^ 

1916 

1917 

1918 

Distribution. 

Beehive  coke  shipped  by  originating  railroads  and  waterways  in 

Alabama  in  1918, 


RAILROAD 


Shipments 
(net  tons) 


Production 
(net  tons) 


Percent,  of 
production 


Louisville  &  Nashville. 
Southern     


Birminflrham  Southern:  Ala.  and  Georgia 

Frisco 


Total 


448,756 

476.108 

188.566 

75.924 


1,172,826 


1.717,721 


68.S 


For  the  consumption  of  Coke,  and  the  by-products 
obtained  from  the  manufacture  of  Coke  for  the  year  of 
1916,  see  Bulletin  No.  21  of  the  Geological  Survey  of 
Alabama. 
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Rank  of  States  in  Coke  Production. 

In  1918  coke  was  produced  in  23  states,  and  in  4 
states  only  beehive  coke  was  produced.  In  the  other 
states  all  the  coke  produced  was  the  product  of  by-prod- 
uct, or  by-product  and  beehive  ovens  combined. 

Pennsylvania  heads  the  list  in  the  production  of  coke 
with  Ohio,  Alabama,  Indiana,  West  Virginia,  and  Illi- 
nois following  in  order.  The  first  five  states  producing 
the  most  coke  from  by-product  ovens  rank  in  the  follow- 
ing order,  Ohio,  Pennsylvania,  Indiana,  Alabama,  and 
Illinois,  while  West  Virginia  is  9  in  rank. 

The  rank  of  the  coke  producing  states  in  respect  to 
the  total,  and  of  the  by-product  output  for  the  years 
1914  to  1918  inclusive  is  shown  in  the  following  table. 


Rank  of  the  States  in 

the  production  of  coke, 

19U-1918. 
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BEEHIVE  COKE  PRODUCERS  IN  1918. 

The  Alabama  Co.,  Birmingham,  Ala.  Works  at  Lewisburg, 
Jefferson  County,  and  Brookwood  and  Searles,  Tuscaloosa  County. 

Brookside-Pratt  Mining  Co.,  Birmingham,  Ala.  Works  at 
Murray  (Adamsville),  Jefferson  County. 

Birminghlim  Trussville  Iron  Co.,  Birmingham,  Ala.  Works 
at  Trussville,  Jefferson  County,  Ala. 

Gulf  States  Steel  Co.,  Birmingham,  Ala.  Works  at  Sayre, 
Jefferson  County,  Ala. 

Imperial  Coal  &  Coke  Co.,  Birmingham,  Ala.  Works  at  Brad- 
ford, Jefferson  County,  Ala. 

New  Castle  Coal  Co.,  New  Castle,  Ala.  Works  at  New  Castle, 
Jefferson  County,  Ala. 

Republic  Iron  &  Steel  Co.,  Republic  Bldg.,  Youngstown,  Ohio. 
Works  at  Thomas  and  Warner,  Jefferson  County,  Ala. 

Sloss-Sheffield  Steel  &  Iron  Co.,  Birmingham,  Ala.  Works 
at  Birmingham,  Blossburg  and  West  Blossburg,  Brookside  and 
New  Found,  Coalburg,  Flat  Top  and  Sayre,  Jefferson  County,  Ala., 
and  Ivy,  Walker  County,  Ala. 

Tennessee  Coal,  Iron  &  R,  R.  Co.,  Birmingham,  Ala.  Works 
at  Bessemer,  Blue  Creek  and  Wylam,  Jefferson  County,  Ala. 

U.  S.  Cast  Iron  Pipe  &  Foundry  Co.,  Bessemer,  Ala.  Works 
at  Bessemer,  Jefferson  County,  Ala. 

Woodward  Iron  Co.,  Woodward,  Ala.  Works  at  Woodward, 
Jefferson  County,  Ala. 

Alexander  Tison,  Talladega,  Ala.  Works  at  Talladega,  Talla- 
dega County,  Ala. 

Yolande  Coal  &  Coke  Co.,  Birmingham,  Ala.  Works  at  Yo- 
lande  and  New  Connellsville,  Tuscaloosa  County,  Ala. 

Empire  Coal  Co.,  Birmingham,  Ala.  Works  at  Empire,  Wal- 
ker County,  Ala. 

Pratt  Consolidated  Coal  Co.,  Birmingham,  Alabama.  Works 
at  Dora,  Walker  County,  Ala. 

BY-PRODUCT  COKE  PRODUCERS  IN  1918. 

Gulf  States  Steel  Co.,  Brown-Marx  Bldg.,  Birmingham,  Ala. 
Works  at  Alabama  City,  Etowah  County,  Ala. 

Semet  Solvay  Co.,  Syracuse,  N.  Y.  Works  at  Ensley,  Jeffer- 
son County  and  Tuscaloosa,  Tuscaloosa  County,  Ala. 

Tennessee  Coal,  Iron  &  R.  R.  Co.,  Birmingham,  Ala.  Works 
at  Fairfield,  Jefferson  County,  Ala. 

Woodward  Iron  'Co.,  Woodward,  Ala.  Works  at  Woodward, 
Jefferson  County,  Ala. 
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FULLERS  EARTH. 


A  SMALL  quantity  of  Fullers  earth  was  produced  in 
DeKalb  County.  Alabama's  production  was  small 
and  of  little  importance,  but  the  state  ranked  sixth  among 
the  producing  states  for  the  year  of  1918.  Fullers  earth 
is  used  chiefly  in  the  refining  of  petroleum,  and  the  in- 
creased production  of  petroleum  caused  a  large  increase 
in  the  production  of  Fullers  earth  in  all  producing  states. 
There  were  less  than  three  producers  in  the  state  so  no 
statistics  of  the  1918  production  can  be  given. 

■ 

FULLERS  EARTH  PRODUCERS  IN  1918. 

Ladd  Fullers  Earth  Co.,  Fort  Payne,  Ala.    Mine  near  Fort 
Payne,  DeKalb  County,  Ala. 


GRAPHITE. 


By  Henry  G.  Ferguson 


Introduction. 

THE  peculiar  physical  properties  of  graphite — infusi- 
bility,  chemical  inertness,  high  conductivity,  extreme 
softness,  and  low  specific  gravity: — ^fit  it  for  many  uses, 
such  as  the  manufacture  of  crucibles  and  other  refractory 
products,  lubricants,  lead  pencils,  paint,  foundry  facings, 
as  a  preparation  to  loosen  boiler  scale,  as  polish  for  gun- 
powder,  and  for  various  applications  in  electrical  works. 
Natural  graphite  may  be  either  crystalline  or  amor- 
phous. The  term  crystalline  or  flake  graphite  is  com- 
monly understood  to  mean  graphite  in  crystals  large 
enough  to  be  visible  to  the  naked  eye;  much  of  the  so- 
called  amorphous  graphite  shows  a  crystalline  structure 
under  the  microscope.  '  Crystalline  graphite  occurs  either 
in  veins,  as  in  the  Ceylon  deposits,  or  as  flakes  dissemi- 
nated through  the  country  rock,  as  in  most  of  the  crystal- 
line graphite  deposits  of  the  United  States.    Most  de- 
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posits  of  amorphous  graphite  are  the  result  of  the  alter- 
ation of  coal  be(k  by  the  intrusion  of  igneous  rocks. 
Amorphous  graphite  is  also  made  artificially  by  means  of 
the  electric  furnace. 

Uses  of  Graphite. 

By  far  the  most  important  use  of  graphite  is  in  the 
manufacture  of  crucibles,  and  for  this  reason  graphite  is 
a  mineral  resource  of  vital  importance  in  time  of  war, 
and  American  producers  of  flake  graphite  have  greatly 
increased  their  output.  The  makers  of  crucibles  have 
also  greatly  increased  their  production  during  the  last 
two  years.  Graphite  for  making  crucibles  must  be  of 
great  purity.  Its  content  of  graphitic  carbon  should  ex- 
ceed 85  per  cent  and  should  preferably  be  as  high  as  90 
per  cent,  and  it  must  be  practically  free  from  mica,  py- 
rite,  and  iron  oxide.  A  small  amount  of  quartz  is  not 
injurious.  Graphite  for  making  crucibles  should  also  be 
coarse  enough  for  the  interlocking  fragments  to  be  easily 
bound  together  by  the  clay  with  which  it  is  mixed.  It 
should  preferably  contain  a  large  proportion  of  flakes 
about  1  millimeter  in  diameter  and  should  all  remain  on  a 
100-mesh  sieve. 

Most  makers  of  crucibles  prefer  to  use  Ceylon  graph- 
ite mixed  with  10  to  25  per  cent  American  flake  in  part 
because  the  more  nearly  cubical  fragments  of  Ceylon 
graphite  have  a  much  smaller  surface  area  in  proportion 
to  their  volume  than  the  thin  flakes  of  the  domestic  graph- 
ite and  hence  require  proportionately  less  clay  as  a  bind- 
er. Ceylon  graphite  is  also  more  nearly  free  from  unde- 
sirable impurities  such  as  mica  and  pyrite.  It  is  possible, 
however,  to  use  domestic  flake  graphite  alone  with  good 
success  in  crucible  manufacture.  In  recent  commercial 
tests  of  crucibles  made  with  Alabama  flake  graphite  and 
domestic  clay  three  No.  80  crucibles,  tested  in  copper 
melting,  gave  21  heats  each,  and  a  fourth  42  heats.  There 
is,  however,  no  immediate  prospect  of  a  sufficiently  in- 
creased domestic  production  to  supply  the  needs  of  cru- 
cible manufacturers,  and  graphite  must  still  be  imported 
from  Ceylon  or  Madagascar,  but  it  is  believed  that  the 
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percentage  of  domestic  material  used  could  be  increased. 
The  only  American  graphite  resembling  the  Ceylon  ma- 
terial is  produced  in  small  amount  in  Montana. 

The  difficulties  encountered  since  1914  in  finding  sat- 
isfactory supplies  of  clay  have  now  been  largely  over- 
come,  and  the  crucibles  made  with  domestic  clays  are  of 
much  better  grade  than  formerly.  A  part  of  the  great 
demand  for  crucibles  has  been  due  to  the  fact  that  cruci- 
bles made  with  domestic  clays  did  not  stand  as  many 
heats  as  those  made  with  the  Bavarian  clay  and  conse- 
quently a  larger  number  were  required  to  accomplish  the 
same  work.  According  to  McNaughton,*  the  results  at- 
tained in  the  early  attempts  to  use  domestic  clays  were 
very  unsatisfactory.  In  certain  tests  only  4  or  5  heats 
were  secured  with  crucibles  of  average  size,  as  against 
25  to  30  heats  before  the  war.  At  present  from  15  to 
25  heats  is  the  range  of  average  service.  The  cost  of  the 
domestic  clay,  however,  is  more  than  double  that  of  the 
German  clay  used  prior  to  the  war. 

Graphite  for  other  uses  does  not  require  the  same 
grade  of  material  as  for  crucibles,  and  for  most  purposes 
amorphous  graphite  can  be  used  with  as  good  effect  as 
the  crystalline  variety.  Graphite  for  foundry  facings, 
commonly  known  as  "silver  lead,"  is  of  varying  degrees 
of  purity,  according  to  the  work  required.  Ceylon  dust 
was  formerly  used  to  a  considerable  extent  for  this  work, 
but  the  present  high  prices,  due  to  the  high  freight  rates, 
have  greatly  decreased  its  use.  Next  to  crucibles,  foun- 
dry facings  probably  absorb  more  graphite  than  any 
other  single  Use. 

Lubricating  graphite  must  be  of  a  high  degree  of 
purity  and  absolutely  free  from  gritty  substances,  such  as 
quartz.  As  size  of  grain  is  not  essential,  either  amor- 
phous or  crystalline  graphite  may  be  used. 

For  pencils  either  amorphous  graphite  alone  or  a 
blend  of  amorphous  and  fine-grained  crystalline  graphite 
is  employed.  The  graphite  is  mixed  with  clay  in  varying 
proportions,  according  to  the  hardness  desired.    In  order 

*McNauehton,  M.,  The  crucible  situation:  Metal  Industry,  vol.   16,  pp.  431-482, 
1917. 
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that  the  product  shall  be  uniform,  very  pure  graphite  is 
required. 

For  other  uses,  such  as  fillers  for  dry  batteries,  fac- 
ings for  molds,  polish  for  explosives,  paints,  boiler  mix- 
ture, and  many  similar  requirements,  either  crystalline 
or  amorphous  graphite  may  be  used,  and  the  degree  of 
purity  essential  varies  according  to  the  nature  of  the 
use. 

Imports. 

The  following  table  shows  the  imports  of  graphite 
into  this  country  since  1913.  As  the  war  has  disarranged 
the  usual  trade  routes  and  as  the  statistics  of  the  Bureau 
of  Foreign  and  Domestic  Commerce  necessarily  show 
only  the  country  from  which  the  shipments  were  made, 
it  is  necessary  to  draw  some  inferences  as  to  the  country 
of  origin.  Graphite  entered  in  the  import  statistics  as 
coming  from  France  is  probably  all  of  Madagascar  ori- 
gin, and  all  graphite  imported  from  Great  Britain  has 
been  assigned  to  Ceylon,  although  it  may  include  a  small 
quantity  of  Madagascar  graphite.  Similarly,  shipments 
from  Japanese  ports  are  assumed  to  represent  Chosen 
graphite,  as  the  production  of  graphite  in  Japan  is  small. 
The  imports  from  Canada  in  1914  and  1915  were  in  ex- 
cess of  the  Canadian  production  for  these  years,  ^o  it  is 
possible  that  these  imports  include  reexported  material. 

Imports  of  doubtful  origin  are  placed  under  "Other 
countries.'*  Under  this  heading  is  included  a  small  quan- 
tity from  the  Dutch  East  Indies,  which  is  reported  to 
have  been  crystalline  graphite  originating  in  Chosen. 
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DoBiESTiG  Production. 


CRYSTALLINE  GRAPHITE. 


The  sales  of  domestic  crystalline  graphite  in  1918 
were  larger  than  ever  before.  The  necessity  for  con- 
serving shipping  made  it  desirable  that  imports  should 
be  reduced  as  far  as  practicable,  and  the  domestic  in 
dustry  responded  well  to  the  demand  made  upon  it. 

Domestic  crystaUine  graphite  in  the  United  Statee,  1916-1918, 


1916 


Quantity 
(pounds) 


Value 


1917 


Quantity 

(pounds) 


1918 


Value 


Quantity 

(pounds) 


Vahie 


Alabama    > 
New   York. 


Pennsylvania 
Other    statesf. 


6,226,940 

* 

1.096,716 
4.609,888 


$492,407 

103.877 
818.964 


6.228,096 

2,941,040 

804,946 

616,000 


$719,676 

261,648 

77,476 

86.800 


7.796.476 

8,266.618 

1.016.900 

782,946 


$999,162 

278.188 

112.069 

70.400 


10.981.989 


914.748 


10.684.080 


1.094,898 


12.861,889 


1.464.799 


•Included  in  "Other  sUtea." 

tl916 :    California.  Montana.  New  York,  Texas ;  1917 :  Alaska.  California.  Mon- 
tana. Texas;  1918:  California,  Montana,  Texas. 


Total  shipments  of  crystalline  graphite  in  1918,  in- 
cluding both  flake  and  dust,  amounted  tg  12,861,839 
pounds,  valued  at  $1,454,799.  As  mine  stocks  were  ap- 
proximately the  same  at  the  beginning  and  end  of  the 
year,  this  represents  about  the  mine  production.  The 
sales  show  an  increase  of  22  per  cent  by  weight  and  33 
per  cent  by  value  over  those  for  1917. 

Estimates  furnished  by  the  producers  of  crystalline 
graphite  show  that  out  of  the  total  sales  of  12,861,839 
pounds,  9,811,046  pounds,  valued  at  $1,364,600,  or  76 
per  cent  by  weight  and  94  per  cent  by  value  of  the  total, 
was  flake  graphite  for  the  most  part  suitable  for  cruci- 
ble use.  The  remainder,  3,050,793  pounds,  valued  at 
$90,199,  was  dust  or  low-grade  flake,  probably  averaging 
less  than  50  per  cent  of  graphitic  carbon.     The  propor- 
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tion  of  flake  produced  was  higher  than  in  previous  years, 
owing  in  part  to  improved  milling  methods,  whereby  a 
larger  proportion  of  the  graphite  was  saved  as  flake,  and 
in  part  to  the  fact  that  high  freight  rates  and  lack  of 
demand  made  it  unprofitable  in  many  places  to  attempt 
to  save  the  lower-grade  graphite  of  the  ore. 

As  usual,  the  greater  part  of  domestic  crystalline 
graphite  was  produced  in  Alabama,  New  York,  and  Penn- 
sylvania. The  product  in  these  States  *was  all  of  the 
variety  known  in  the  trade  as  flake  graphite,  which  oc- 
curs as  small  flakes  forming  3  to  10  per  cent,  by  weight, 
of  crystalline  schists.  In  addition,  crystalling  graphite,  re- 
sembling in  a  general  way  the  Ceylon  graphite,  was  pro- 
duced in  Montana,  and  a  small  quantity  of  flake  graphite 
was  mined  in  California  and  Texas.  The  number  of 
mines  reporting  sales  of  crystalline  graphite  was  26  in 
Alabama,  1  in  California,  1  in  Montana,  3  in  New  York, 
6  in  Pennsylvania,  and  2  in  Texas. 

In  the  first  few  months  of  1918  the  domestic  industry 
was  in  a  very  difficult  situation.  The  selective  draft  and 
the  great  increase  of  wages  in  other  industries  had  caused 
an  acute  shortage  of  labor,  particularly  in  Alabama,  and 
the  exceptionally  severe  winter  had  also  curtailed  pro- 
duction greatly.  Difficulty  in  obtaining  fuel  was  also  a 
serious  factor  in  some  places.  The  principal  difficulty, 
however,  was  the  freight  embargo  made  necessary  by  the 
congestion  of  railroad  traffic.  The  mines  were  able  to 
make  only  small  shipments  under  special  license,  and 
even  those  manufacturers  who  had  been  using  domestic 
graphite  were  of  necessity  compelled  to  accumulate  large 
stocks  of  imported  material.  Graphite  was  placed  in 
classification  "G"  of  commodities  excepted  from  embargo 
on  February  11,  1918,  and  the  situation  improved  some- 
what, although  the  accumulated  foreign  stocks  made  the 
demand  rather  slack,  and  the  continued  shortage  of  labor 
i(ncreased  the  difficulty  of  production.  Shipments  of 
domestic  flake  during  the  first  quarter  of  1918  were  less 
than  250  tons  per  month. 

It  soon  became  evident  that  the  necessity  for  conserv- 
ing shipping  would  require  a  restriction  of  imports.  The 
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War  Trade  Board,  therefore,  on  March  23,  1918,  prohib- 
ited imports  of  graphite  by  sea  after  April  15  until  July 
1  and  authorized  the  importation  of  5,000  long  tons  for 
the  remainder  of  the  year.  These  restrictions  did  not 
apply  to  graphite  from  Canada  and  Mexico.  By  a  sub- 
sequent ruling  nearly  1,000  long  tons  was  licensed  for  im- 
port before  July  1  and  1,200  tons  for  shipment  from 
overseas  ports  during  the  last  six  months  of  the  year. 
As  it  appeared  that  the  stocks  of  imported  graphite  were 
sufficient  to  last  the  remainder  of  the  year,  a  ruling  was 
issued  on  July  2  prohibiting  further  imports  during  1918. 
As  dealers  already  had  large  stocks  on  hand  the  response 
of  domestic  production  was  gradual.  Shipments  of  do- 
mestic flake  for  the  second  quarter  of  1918,  however,  av- 
eraged over  300  short  tons  per  month,  and  in  July  these 
shipments  exceeded  600  short  tons.  The  War  Industries 
Board  on  August  10  requested  all  makers  of  crucibles  to 
use  20  per  cent  domestic  or  Canadian  flake  in  their  cruci- 
ble mixtures  for  the  remainder  of  the  year  and  25  per 
cent  during  1919,  and  stated  that  future  applications  for 
import  licenses  would  be  improved  only  for  manufactur- 
ers complying  with  this  request.  On  October  2  the  War 
Trade  Board  issued  a  ruling  permitting  importations  of 
graphite  of  crucible  grade  for  manufacturers  whose  ap- 
plication had  been  approved  by  the  War  Industries 
Board.  The  requirement  of  20  per  cent  of  domestic  flake 
immediately  created  a  considerable  demand  for  domestic 
flake  and  shipments  from  August  to  November  averaged 
more  than  500  short  tons  per  month  and  would  probably 
have  been  larger  but  for  the  epidemic  of  influenza.  Af- 
ter the  signing  of  the  armistice  the  demand  naturally  fell 
off  sharply,  and  domestic  shipments  were  only  about  240 
tons  per  month  during  December,  1918,  and  January, 
1919. 

The  War  Trade  Board  on  November  7  announced  that 
the  import  restrictions  were  to  continue  in  force  until 
June  30,  1919,  but  on  January  16,  1919,  reversed  this 
decision  and  removed  all  restrictions.  The  domestic  pro- 
ducers, therefore,  face  competition  from  Madagascar  and 
Ceylon,  where  large  stocks  have  accumulated.  At  the 
same  time  the  demand  for  graphite  of  crucible  grade  has 
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fallen  to  a  fraction  of  its  war-time  figure,  and  there  seems 
no  hope  for  any  immediate  increase  in  consumption  for 
use  in  crucibles.  The  stock  of  flake  graphite,  exclusive 
of  dust,  on  hand  at  the  mines  January  1,  1919,  was  ap- 
proximately 1,000  short  tons. 

AMORPHOUS  GRAPHITE. 

The  sales  of  domestic  amorphous  graphite  during 
1918  amounted  to  6,560  short  tons,  valued  at  $69,455,  as 
compared  with  8,301  tons  valued  at  $73,481,  in  1917,  and 
2,622  tons,  valued  at  $20,723,  in  1916.  The  increased 
use  of  graphite  in  foundry  facings  has  absorbed  the  in- 
creased output  in  this  country  as  well  as  much  imported 
amorphous  graphite,  chiefly  from  Mexico.  The  dust  ob- 
tained as  a  by-product  in  the  concentration  of  flake  gra- 
phite and  the  artificial  amorphous  graphite  produced  in 
the  electric  furnace  are  competitors  of  the  natural  prod- 
uct. Sales  of  amorphous  graphite  were  reported  from 
four  mines  in  1918,  as  against  six  in  1917.  The  produc- 
ing states  were  Colorado,  Nevada,  and  Rhode  Island.  On 
account  of  the  small  number  of  producers,  figures  show- 
ing the  production  by  States  can  not  be  published  with- 
out disclosing  individual  returns. 

MANUFACTURED  AND  SECONDARY   GRAPHITE. 

Graphite  is  manufactured  chiefly  by  the  Acheson 
Graphite  Co.,  which  utilizes  electric  power  generated  at 
Niagara  Falls.  The  output  has  increased  greatly  in  re- 
cent years  and  now  forms  an  important  element  in  the 
country's  supply  of  graphite.  The  bulk  graphite  is  made 
either  from  anthracite  or  from  petroleum  coke  and  is 
utilized  mainly  in  lubricants  but  also  for  paints,  foundry 
facings,  boiler-scale  preventives,  and  battery  fillers.  A 
high  degree  of  purity  is  claimed  for  the  lubricating  gra- 
phite manufactured  in  this  manner. 

Artificial  graphite  may  be  used  for  any  purpose  to 
which  natural  graphite  is  put  except  in  the  manufacture 
of  large  crucibles.  Recently,  however,  patents  have  been 
granted  for  methods  of  manufacturing  crucibles  in  which 
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artificial  graphite  may  be  employed.  Under  one  method 
a  mixture  of  either  natural,  flake,  Ceylon,  or  artificial 
graphite,  fused  bauxite  (aloxite,  alundum),  and  clay  is 
used.  The  second  method  is  similar  except  that  zirconia 
is  used  instead  of  fused  bauxite. 

Besides  the  graphite  products  in  which  artificial  gra- 
phite enters  into  competition  with  natural  graphite,  there 
are  a  large  number  for  which  artificial  graphite  is  par- 
ticularly adapted.  Chief  among  these  are  graphite  elec- 
trodes, which  are  not  made  from  natural  graphite  and 
the  demand  for  which  has  greatly  increased  during  re- 
cent years. 

The  figures  given  below  represent  only  the  manu- 
factured graphite  that  comes  into  competition  with  nat- 
ural graphite. 

Graphite  manufactured  by  the  Acheson  Graphite  Co.,  1915-1918, 

Pounds 

1915  ; 5,084,000 

1916 8,397,281 

1917   10,474,649 

Some  work  has  recently  been  done  on  the  commercial 
recovery  of  graphite  from  "kish."  G.  D.  Dub,  of  the 
Bureau  of  Mines,  recently  visited  a  mill  where  "kish" 
^graphite  was  being  concentrated,  and  the  following  notes 
are  quoted  from  his  report.* 

The  product  known  as  "kish"  is  a  mixture  of  graphite,  slag, 
iron  oxide,  fragments  of  iron,  and  other  materials  that  accumulate 
about  a  pig-iron  casting  ladle  or  a  Bessemer  or  open-hearth  fur- 
nace. The  graphite  is  formed  during  cooling  by  the  crystallization 
of  excess  carbon  from  molten  pig  iron.  The  "kish"  obtained  for 
refining  has  contained  8  to  10  per  cent  of  graphite  carbon  in  the 
form  of  a  light,  thin,  and  fluffy  flake. 

The  method  of  concentrating  and  refining  "kish"  is  similar  in 
many  ways  to  the  methods  employed  with  natural  graphite.  The 
chief  points  of  difference  are  that  "kish"  is  not  subjected  to  crush- 
ing, but  is  carefully  screened  and  treated  with  magnetic  separators. 

"Kish"  as  a  possible  source  of  graphite  should  not  be  over- 
looked. At  the  present  time,  however,  it  is  questionable  whether 
enough  of  this  material  can  be  obtained  to  interfere  or  compete 
seriously  with  the  mining  of  natural  flake  graphite. 

•Dub,  G.  D.,  Bureau  of  Mines.  War  Min.  Inv.  Ser.  8  p.  17,  1918. 
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Samples  of  the  finished  graphite  received  by  the  Geo- 
logrical  Survey  show  a  very  clean,  though  light  and  thin 
flake,  which  should  be  excellent  for  lubrication. 

A  small  quantity  of  high-grade  graphite  has  been  re- 
covered from  old  crucibles  by  Harry  Schmehl,  of  Chester 
Springs,  Pa.  The  crucibles  are  crush^  in  a  small  mill 
and  the  graphite  is  recovered  by  oil  flotation.  Old  gra- 
phite crucibles  are  also  crushed  and  used  in  the  manu- 
facture of  foundry  facings  but  without  separating  the 
graphite  from  the  matrix. 

Prices. 

Domestic  flake  graphite  brought  slightly  lower  prices 
for  the  best  grades  and  rather  higher  prices  for  the  lower 
grades  in  1918  than  in  1917;  the  average  price  on  all 
crystalline  graphite  sold  was  higher  owing  to  the  greatep 
proportion  of  high-grade  material.  The  average  prices 
received  at  the  mines  for  all  grades  ranged  from  10  to 
17%  cents  a  pound  for  No.  1  flake ;  from  7  to  13  cents  a 
pound  for  Nos.  2  and  3 ;  and  from  1  to  1.8  cents  a  pound 
for  dust.  Flake  graphite  containing  about  90  per  cent  of 
graphitic  carbon  sold  for  prices  ranging  from  15  to  more 
than  18  cents  a  pound,  and  the  graphite  containing  85 
per  cent  of  graphitic  carbon,  which  formed  the  .bulk  of 
the  output,  sold  at  10  to  15  V^  cents — probably  the  greater 
part  at  14  to  15  cents  a  pound.  A  small  quantity  of  No.  1 
flake  with  a  content  of  graphitic  carbon  lower  than  85 
per  cent  brought  prices  ranging  from  8  to  11  cents.  Dur- 
ing October  some  sales  of  Alabama  graphite  were  made 
on  a  basis  of  151^  cents  a  pound  for  material  containing 
85  per  cent  of  graphitic  carbon,  with  an  allowance  of  1 
cent  a  pound  for  each  per  cent  of  graphitic  carbon  above 
that  figure. 

In  general  prices  were  lower  during  the  early  part  of 
the  year  than  in  the  summer  and  reached  their  maximum  • 
in  September  and  October.  Since  the  armistice  there 
has  been  very  little  demand.  Alabama  graphite  was  quot- 
ed early  in  1919  at  9  to  12  cents  a  pound,  according  to 
grade,  but  some  sales  have  been  made  at  higher  figures. 

The  average  prices  received  at  the  mines  for  No.  1 
flake  have  been  as  follows:  1911  to  1914,  6  to  8  cents  a 
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pound;  1915,  7  to  10  cents;  1916,  10  to  16  cents.;  1917,  12 
to  18  cents ;  1918,  10  to  17%  cents. 

Ceylon  graphite  of  the  better  grades  is  more  largely 
used  by  crucible  makers  than  domestic  flake  graphite  and 
commands  a  higher  price.  During  the  war  the  tremen- 
dous increase  in  manufacture  of  crucibles  caused  a  de- 
mand for  the  Ceylon  product  much  in  excess  of  the  avail- 
able supply,  and  the  price  increased  greatly  over  pre-war 
figures.  The  following  table  showing  prices  of  Ceylon 
graphite  c.  i.  f.  New  York  for  the  years  1914-1918,  is 
based  on  information  furnished  to  the  War  Trade  Board 
by  importers. 

The  following  table  shows  the  average  prices  of  Cey- 
lon and  Madagascar  graphite  imported  into  this  country, 
as  compiled  from  the  records  of  the  Bureau  of  Foreign 
and  Domestic  Commerce,  and  the  average  prices  of  all 
grades  of  domestic  crystalline  graphite,  including  both 
dust  and  flake,  as  reported  by  the  producers.  The  sharp 
increase  in  the  price  of  Ceylon  graphite  in  1916  appears 
to  be  due  to  the  diminished  import  of  lower-grade  ma- 
terial as  well  as  to  enhanced  prices  for  the  better  grade -^ 


Average  price  of  crystalline  graphite,  in  cents  a  pound,  1913-19J8, 


Ceylon 

Mada-     Domestic 
srascar 

Ceylon 

1 

Mada- 
gascar 

Domestic 

• 

IfllS 

4.9 

5.0 

1916 

12.0 
14.6 
11.9 

7.4 
12.8 
13.6 

8.4 

1914 

1915 .. 

5.6 
6.8 

5.5 
6.8 

5.6 
5.9 

1917 

1918 

10.S 

11.S 

It  is  believed  that  most  of  the  purchases  of  Ceylon 
lump  during  1918  were  made  at  prices  ranging  from  21 
to  24  cents  a  pound;  chip,  15  to  20  cents  a  pound;  and 
dust,  6  to  12  cents  a  pound.  The  customs  figures  give 
an  average  declared  valuation  of  13.3  cents  a  pound  at 
the  port  of  shipment  for  all  Ceylon  graphite  imported 
in  1918. 

In  1918  Madagascar  graphite  entered  the  market  in 
quantity  only  during  the  first  four  months.  Sales  to 
consumers  were  made  at  15  to  18  cents  a  pound  for  cruc- 
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ible  flake.     Had  import  licenses    been    freely    granted, 
prices  would  hardly  have  exceeded  12  cents  a  pound. 

Prices  fqr  Canadian  graphite  averaged  about  the 
same  as  for  similar  grades  of  domestic  graphite.  Reports 
from  consumers  give  9  to  16  2-3  cents  a  pound  as  prices 
paid  for  flake  and  three-fourths  of  a  cent  to  8^  cents  for 
dust.  The  customs  figures  give  an  average  declared  val- 
uation of  3.8  cents  a  pound  for  graphite  imported  from 
Canada  in  1918. 

Domestic  amorphous  graphite  brought  widely  varying 
prices,  according  to  the  grade  of  the  material  mined.  Al- 
though the  demand  was  generally  good,  the  prices  do  not 
appear  to  have  increased  greatly  during  the  year.  The 
average  price  for  sales  at  the  mines  was  $10.59  a  ton  and 
the  range  in  price  was  from  $5  to  $20  a  ton.  Most  of 
the  amorphous  graphite  on  the  market  was  of  Mexican 
origin.  This  sold  at  widely  varying  prices  according  to 
the  grade,  from  $35  to  more  than  $100  a  ton.  Very  lit- 
tle Chosen  graphite  was  put  on  the  market  in  1918,  ow- 
ing to  import  restrictions.  Some  sales  at  $60  a  ton  were 
reported. 

Alabama — General  Features. 

As  usual,  Alabama  led  in  the  production  of  crystal- 
line graphite.  The  sales  for  1918  amounted  to  7,795,475 
pounds,  valued  at  $999,152,  an  increase  of  25  per  cent  in 
quantity  and  39  per  cent  in  value  over  1917.  Sales  of 
flake  greatly  exceeded  those  for  1917,  but  there  was  lit- 
tle market  for  dust  and  many  operators  made  no  at- 
tempt to  save  it. 

The  year  1918  was  marked  by  improvements  in  mill- 
ing methods  which  have  to  some  extent  compensated  for 
the  tremendous  increase  in  costs.  Alabama  milling  prac- 
tice has  been  described  in  detail  in  a  recent  publication 
of  the  Bureau  of  Mines.  At  present  the  average  recovery 
from  the  Alabama  ores,  which  contain  about  2V^  per 
cent  of  graphite,  is  about  19  pounds  of  No.  1  flake,  5 
pounds  of  No.  2  flake,  and  3  pounds  of  dust  per  ton  of 
ore.  Work  has  been  most  active  in  the  Ashland  district 
in  Clay  County.     The  producing  companies  number  24 
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in  Clay  County,  5  in  Coosa  County,  and  1  in  Chilton 
County.  In  spite  of  the  great  increase  in  the  number  of 
companies  only  a  comparatively  small  portion  of  the  gra- 
phite-bearing area  is  yet  under  development,  and  for  the 
most  part  the  operations  are  confined  to  localities  near 
the  power  lines  of  the  Alabama  Power  Co. 

The  Alabama  flake  graphite  from  different  mines 
varies  greatly  in  purity,  and  lack  of  standardization 
hinders  the  full  development  of  the  deposits.  A  few 
companies  produce  a  No.  1  flake  containing  90  per  cent 
carbon,  others  maintain  an  85  per  cent  standard,  and 
some  market  flake  averaging  only  about  80  per  cent. 

The  following  analyses,  furnished  through  the  cour- 
tesy of  one  company,  shows  the  content  of  the  avera^ 
grade  of  the  Alabama  product.  No.  1  represents  sam- 
ples from  5  tons  and  No.  2  from  3  tons  of  flake. 


Analyses  of  Alabatna  flake  graphite. 
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The  ash  analysis  indicates  that  the  principal  foreign 
impurity  in  the  finished  product  is  silica,  with  a  little 
clayey  matter,  very  little  mica,  and  almost  no  pyrite. 

The  graphite  occurs  in  a  graphitic  schist  which  forms 
lenses  in  a  series  of  metamorphic  rocks  traversing  parts 
of  Clay,  Coosa  and  Chilton  counties.  Quartz  is  the  prin- 
cipal constituent  of  the  graphite-bearing  schist,  with  sub- 
ordinate amounts  of  pyrite,  mica  (biotite),  and  apatite. 
These  bands  of  schist  rarely  exceed  100  feet  in  thickness 
and  appear  to  be  fairly  continuous,  though  prospecting 
has  not  yet  proceeded  sufficiently  to  establish  their  con- 
tinuity over  long  distances.  The  average  graphite  con- 
tent of  the  ore  in  terms  of  graphitic  carbon  is  3  or  4  per 
cent,  though  in  some  places  analyses  show  a  carbon  con- 
tent of  5  or  6  per  cent.  In  nearly  every  deposit  the 
graphite  schist  is  intruded  by  small  stringers  of  pegma- 
titic  granite.  These  contain  only  a  little  graphite,  but 
appear  to  have  caused  a  more  intense  recrystallization  of 
the  original  carbon  in  the  intruded  rock,  which  has  re- 
sulted in  a  coarsening  of  the  flake  in  the  immediate  vic- 
inity and  possibly  in  an  actual  enrichment  in  the  graphite 
content.  The  wall  rocks  are  in  most  places  schists  that 
are  similar  in  type  to  the  graphite-bearing  schist  but  con- 
tain less  graphite  and  more  mica.  At  a  few  localities, 
however,  one  wall  consists  of  hornblende  schist,  probably 
an  altered  basic  intrusive.  No  graphite  is  found  where 
the  hornblende  schist  is  intruded  by  granite — an  evidence 
that  the  carbon  from  which  the  graphite  is  derived  is 
not  a  product  of  the  granite  intrusion.  The  graphite 
schists  commonly  crop  out  along  ridges,  and,  as  a  rule, 
the  overburden  is  very  light.  The  P3nrite  of  the  deposits 
is  in  most  places  completely  oxidized  to  the  depth  of  50 
to  60  feet.  Besides  removing  this  very  objectionable  con- 
stituent of  the  ore,  weathering  has  softened  the  rock  and 
lessened  the  coherence  between  the  graphite  and  the  other 
minerals,  which  facilitates  both  mining  and  concentra- 
tion. The  unoxidized  schist  is  avoided  as  far  as  possible 
in  mining  operations,  as  it  is  hard  to  crush,  and  the  py- 
rite can  be  completely  eliminated  from  it  only  with  diffi- 
culty. It  would,  however,  be  perfectly  feasible  to  treat 
this  "blue  rock"  should  necessity  arise. 
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The  following  recent  articles  are  of  interest  in  regard 
to  the  graphite  deposits  of  Alabama. 

Prouty,  W.  F.,  Flake  graphite  in  Alabama;  its  location,  its 
history,  and  its  value  to  the  State:  Birmingham  Age-Herald,  Janu- 
ary 28,  1917. 

Extent  and  development  of  flake  graphite  resources  of 

Alabama:  Manufacturers'  Rec,  April  19,  1917,  pp.  66-67. 
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Mining  and  Concentration. 

Mining  is  done  in  open  cuts,  and  in  common  practice 
.  a  30-foot  face  is  broken  down  with  a  single  charge  of 
dynamite  and  the  material  loaded  into  cars.  The  \sLTge 
blocks  are  broken  by  hand  or  by  small  charges  of  powder. 
In  loading  a  certain  proportion  of  low-grade  material  is 
discarded.  The  deposits  with  steep  dips  are,  of  course, 
at  an  advantage  over  others  in  the  costs  of  mining. 

Milling  methods  are  much  the  same  in  most  of  the 
mills  and  may  be  described  briefly.  Large  bins  have 
been  installed  in  most  of  the  newer  mills  to  allow  steady 
rtins  even  in  wet  weather,  as  it  is  of  great  advantage  to 
have  the  ore  as  dry  as  possible.  The  ore  passes  to  a  jaw 
crusher,  where  it  is  broken  to  about  1-inch  size  and  next 
to  a  rotary  cylindrical  drier.  In  some  mills  rolls  are 
used  before  drying.  The  dry  ore  is  next  crushed  in  rolls 
and  screened,  the  oversize  going  back  to  the  rolls  and 
the  fines  passing  to  the  water  flotation  concentrator.  In 
some  mills  the  crushed  ore  first  passes  through  an  air 
separator  in  which  a  suction  fan  removes  the  graphite 
and  dust  and  leaves  the  coarser  sand  behind.  This  pro- 
cess is  open  to  the  objection  that  a  certain  quantity  of 
coarse  flake  is  left  behind  with  the  sands  and  some  fine 
graphitic  dust  is  inevitably  lost.  Where  a  middling  prod- 
uct is  made  it  is  returned  to  the  rolls.  In  some  of  the 
newer  mills  the  graphitic  sands  pass  from  the  drier  into 
cooling  bins,  where  they  remain  24  hours,  the  bins  being 
drawn  on  alternate  days.  The  reason  for  this  is  that 
water  flotation  has  been  found  to  act  more  effectively  on 
cool  material. 
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The  principal  concentration  process  is  water  flota- 
tion. The  flotation  separator  is  a  rectangular  trough  5 
to  9  feet  long,  6  to  10  inches  wide,  and  12  to  18  inches 
deep.  This  trough  is  filled  with  water,  which  is  supplied 
in  a  thin  curtain  from  the  top  along  the  entire  length  of 
one  side  and  overflows  into  a  launder  on  the  other  side. 
The  amount  of  water  is  regulated  so  that  the  flow  a,cross 
the  trough  shall  be  as  smooth  and  free  from  ripples  as 
possible.  The  graphitic  sand  is  fed  in  a  thin  stream  onto 
the  moving  water  surface.  In  a  few  mills  the  sand  is 
fed  over  a  revolving  shaft  which  distributes  the  feed 
more  evenly.  Most  of  the  sand  sinks,  and  the  graphite 
flakes,  together  with  a  little  mica  and  fine  grit,  float  off 
on  the  moving  water.  A  recent  modification  of  the  flo- 
tation separator  is  circular  in  form  and  about  6  feet  in 
diameter,  and  in  it  the  sand  is  fed  at  the  apex  of  a  sta- 
tionary or  revolving  cone. 

The  launders  carry  the  concentrates  to  shaking 
screens,  on  which  they  are  freed  from  surplus  water. 
Fine  sprays  falling  on  these  screens  wash  out  a  part  of 
the  fine  grit.  In  one  mill  a  hexagonal  reel  is  used  iur 
stead  of  the  shaking  screen.  The  concentrates  are  next 
dried  on  a  concrete  drying  floor  heated  by  steam  or  in 
double-chambered  rotary  cylindrical  driers.  In  some 
mills  the  concentrates  then  pass  through  another  air  sep- 
arator. This  removes  whatever  coarse  grit  has  been 
floated  with  the  graphite. 

The  finishing  process  consists  of  grinding  in  burrstone 
mills  and  screening  in  bolting  reels  or  inclined  shaking 
screens  of  the  kind  used  in  flour  mills.  The  purpose  of 
the  burr  mill  is  to  break  the  grains  of  quartz  so  that  they 
will  pass  through  the  finest  screen  with  the  dust  while 
the  No.  1  and  No.  2  flake  remains  as  oversize  from  the 
different  screens.  In  a  few  mills  electrostatic  separation 
has  been  tried  in  place  of  burr  mills  for  the  final  finishing, 
but  in  the  Clay  County  mills  it  has  not  proved  satisfac- 
tory. 

Three  mills  use  processes  different  from  that  outlined 
above.  The  new  mill  of  the  Alabama  Graphite  Co.  uses 
a  wet  process  for  the  preliminary  concentration.  The 
material  is  crushed  in  jaw  crushers  and  is  then  fed  with 
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water  into  the  muller  and  from  that  to  a  log  washer,  in 
which  the  sands  are  screened  toward  the  discharge  at  the 
upper  end  while  the  graphite  flakes  float  off  at  the  lower 
end.  The  dewatering  and  finishing  process  is  the  same 
as  that  outlined  above.  The  Ceylon  Co.  uses  an  oil-flota^ 
tion  process  and  the  Flaketown  Graphite'  Co.  uses  a  dry 
process  throughout. 

The  usual  Alabama  system  as  outlined  above  is  open 
to  the  following  objections: 

1.  The  recovery  is  low ;  in  most  mills  the  total  of  the 
finished  product  amounts  to  about  2  per  cent  of  the  ore 
handled.  As  none  of  the  final  product  is  pure  graphite, 
this  probably  means  a  total  saving  of  not  over  60  per 
cent  of  original  graphite  content. 

2.  The  quantity  of  dust  is  too  great  in  proportion  to 
the  quantity  of  No.  1  flake  produced.  The  proportion  of 
different  products  varies  from  40  to  50  per  cent  of  No.  1 
flake,  26  to  16  per  cent  of  No.  2  flake,  and  40  to  35  per 
cent  of  dust.  Grinding  dry  in  the  muller  or  Chile  mill 
and  the  final  grinding  in  the  burr  mills  probably  breaks 
the  flake  badly. 

8.  Under  the  present  system  the  ore  must  be  dried 
before  the  graphite  can  be  separated  by  water  flotation 
and  the  concentrates  must  be  dried  again  before  finish- 
ing. A  wet  concentration  process  would  eliminate  the 
preliminary  drying. 

4.  There  is  no  uniform  standard  for  No.  1  flake.  A 
few  producers  guarantee  a  90  per  cent  carbon  content 
but  the  majority  produce  No.  1  flake  carrying  about  86 
per  cent. 

5.  The  dust-filled  mills  can  not  fail  to  be  injurious  to 
the  health  of  the  workers. 

The  organization  of  the  Graphite  Association  of  Ala- 
bama (A.  B.  Conklin,  secretary,  Ashland,  Ala.)  has  been 
of  great  assistance  to  the  industry,  as  it  enables  the 
graphite  producers  of  the  State  to  take  united  action  in 
matters  affecting  the  mining  industry,  such  as  the  rail- 
road embargo.  The  association  is  preparing  to  obtain 
a  better  standardization  of  the  Alabama  flake. 
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Future  of  the  Graphite  Industry. 

domestic. 

Even  at  the  present  war  prices  the  miners  of  this 
country  who  are  working  deposits  of  disseminated  flake 
graphite'  must  depend  on  their  No.  1  and  No.  2  flake  for 
their  profit.  The  dust  and  lower-grade  flake  produced 
are  merely  by-products  and  are  salable  only  at  a  very  low 
price.  The  object  of  the  operators  is  consequently  to  pro- 
duce as  large  a  proportion  of  flake  as  possible.  The  usual 
process  of  finishing  involves  grinding  in  burr  mills  in 
order  to  break  the  small  particles  of  quartz  and  allow 
them  to  be  separated  out  by  screening.  This  process 
necessarily  breaks  the  flake  and  increases  the  amount  of 
dust.  Developments  in  graphite  milling  practice  during 
1917  give  promise  of  a  largely  increased  production  of 
flake  of  better  grade.  Among  the  new  methods  is  oil 
flotation,  particularly  in  the  Alabama  field,  where  sev- 
eral companies  are.  using  it  with  marked  success,  if 
flake  graphite  holds  its  present  prices,  profits  can  be 
made  by  a  mill  of  almost  any  type,  but  at  the  prices  that 
prevailed  in  time  of  peace  only  the  most  efficiently  man- 
aged mills  can  hope  to  survive.  Madagascar's  output  is 
increasing  rapidly,  and  after  the  war  domestic  produc- 
ers will  have  to  meet  competition  from  this  island  as  well 
as  from  Ceylon.  If  Madagascar  graphite  can  in  normal 
times  be  put  on  the  London  market  at  a  cost  of  approxi- 
mately 4  cents  a  pound,*  the  price  at  New  York  would 
not  be  much  higher,  and  it  can  readily  be  seen  how  for- 
midable a  competition  will  have  to  be  met  by  the  domestic 
producers  when  the  shipping  situation  becomes  normal 
again  and  how  essential  it  is  that  the  methods  of  mining 
and  milling  should  be  brought  to  as  high  a  degree  of  effi- 
ciency as  possible.  The  Ceylon  graphite  is  considered 
by  American  manufacturers  to  be  better  suited  to  the 
manufacture  of  crucibles  and  will  probably  continue  to 
command  a  higher  price  than  the  domestic.  The  costs  of 
mining  in  Ceylon  have  advanced  considerably  in  recent 
years,  however,  since  deep  mining  has  become  necessary, 

^Shelley.  J.  W..  Graphite  in  Madagascar:  Min.  Mag.,  vol.  14,  p.  327,  1916. 
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and  it  is  probable  that  unlike  Madagascar,  which  is  a  new 
field,  Ceylon  will  not  increase  her  production  greatly. 
Moreover,  it  is  probable  that  the  greater  use  of  the  elec- 
tric furnace  in  metallurgic  operations  "will  somewhat  re- 
tard the  demand  for  graphite  crucibles.  The  following 
table  shows  the  notable  development  in  electric-furnace 
steel  during  the  last  few  years,  while  the  production  of 
crucible  steel  has  remained  about  stationary. 


Steel  ingots  and  eastings,  produced  in  the  United  States,  1909-1911, 

by  processes,*  in  gross  tons. 


Crucible 

Electric 

Crucible 

Electric 

1909- .       

107,866 
122.808 
97,668 
121,617 
121.226 

13.762 
62,141 
29.106 
18,300 
80,180 

1914 

1Q1R 

89.869 
118.782 
129.692 
126,716 

24,009 
69,412 

iflli 

1916 

1917_ _„ - 

168,918 

1912 

1918  _ 

304,548 

*Am.  Iron  and  Steel  Inst.  Ann.  Rept.  for  1916,  p.  24,  New  York.  1917. 

Under  conditions  such  as  prevailed  in  the  summer  of 
1917  nearly  any  grade  of  flake  graphite  is  salable,  and 
there  are  no  definite  standards  governing  specifications. 
Consequently,  other  things  being  equal,  the  buyer  will 
prefer  the  imported  graphite,  for  which  there  are  fairly 
well  recognized  standards.  It  would  seem  advisable  for 
the  domestic  producers,  now  that  their  product  is  in  good 
demand,  either  to  adopt  standards  for  different  grades  of 
flakes,  in  order  that  when  imported  graphite  comes  on 
the  market  more  freely  they  may  be  better  able  to  meet 
the  competition,  or  so  to  regulate  their  milling  methods 
that  they  may  be  able  to  prepare  special  grades  based  on 
the  purchaser's  specifications.  It  is  probably  impossible 
to  standardize  grades  for  the  whole  country,  owing  to 
the  different  methods  of  treatment  necessary  for  different 
tjrpes  of  ore,  but  where  fconditions  are  essentially  the  same 
over  a  large  area,  as  in  the  Alabama  field,  co-operation 
among  the  producers  might  result  in  the  establishment 
of  two  or  three  standard  grades,  based  on  the  percentage 
of  graphitic  carbon  and  size  of  flake,  with  a  guaranteed 
minimum  of  silica  and  iron.     This  would  give  the  pro- 
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ducers  a  far  stronger  i>osition  in  the  market  and  make 
the  crucible  manufacturers  more  ready  to  use  domestic 
flake. 

Graphite  for  other  uses,  such  as  for  lubricants,  pen- 
cils, foundry  facings,  and  paints,  will  probably  continue 
to  be  in  good  demand,  but  unless  the  deposits  are  large 
and  cheaply  mined,  the  prices  of  the  grades  required  for 
these  uses  do  not  make  them  profitable  to  the  producer. 
Here  again  the  expected  competition  after  the  war  of  the 
graphite  dust  from  Madagascar  and  Ceylon  and  amor- 
phous graphite  from  Mexico  and  Chosen,  as  well  as  arti- 
ficial amorphous  graphite,  will  be  difficult  to  meet.  Bet- 
ter milling  methods,  resulting  in  a  higher  graphite  con- 
tent of  the  dust  produced,  will  aid  the  situation  greatly. 
For  instance,  dust  as  ordinarily  produced  at  flake  graph- 
ite mines  carried  about  40  per  cent  carbon  and  is  sold  at 
less  than  1  cent  a  pound,  but  this  same  dust  when  refined 
to  a  degree  of  purity  suitable  for  use  as  a  filler  for  dry 
batteries  commands  many  times  this  figure. 

Perhaps  it  may  be  found  feasible  to  manufacture 
many  graphite  products  in  the  vicinity  of  the  mines.  In 
this  connection  an  article  by  Bartley  is  worthy  of  atten- 
tion. 

The  large  number  of  new  companies  beginning  oper- 
ations at  the  present  time  naturally  makes  it  of  impor- 
tance to  consider  the  probable  effect  of  the  future  in- 
creased production  upon  the  market.  If  all  the  mills  in 
the  Alabama  field  are  able  to  operate  at  anything  like  their 
expected  capacity,  the  result  will  be  an  annual  production 
of  flake  graphite  of  approximately  30,000,000  pounds, 
about  16  times  the  production  of  Alabama  in  1913,  and 
nearly  equal  to  the  entire  importation  from  Ceylon  for 
that  year.  As  long  as  the  war  continues  a  largely  in- 
creased production  can  probably  be  absorbed  by  crucible 
makers  and  other  users  of  crystalline  graphite,  but  if  the 
graphite  from  Ceylon  and  Madagascar  continues  to  enter 
the  market  freely,  the  price  of  domestic  graphite  will 
necessarily  be  reduced  with  the  increase  in  production. 
On  the  other  hand,  mining  conditions  in  Alabama  are 
very  favorable,  the  mining  costs  are  low,  and  new  devel- 
opments in  concentration  and  finishing  will  probably  re- 
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suit  in  a  larger  percentage  of  good  flake  in  the  finished 
product  and  a  higher  saving  of  graphite  of  all  grades. 
Costs  of  mining  and  milling  at  an  efficiently  managed 
plant  should  not  exceed  $50  a  ton  of  concentrates  pro- 
duced, or  about  2V^  cents  a  pound  for  the  finished  prod- 
uct, and  even  with  prices  as  low  as  5  cents  a  pound  for 
No.  1  flake,  3  cents  for  No.  2,  and  li^  cents  for  dust, 
there  should  still  be  a  possibility  of  profit.    A  recent 
article  by  Prouty*  contains  an  interesting  discussion  of 
costs  of  production  of  graphite  in  Alabama.     It  is  of 
course  idle  to  speculate  on  the  possible  duration  of  pres- 
ent conditions,  and  the  situation  may  be  summed  up  1t)y 
saying  that  as  long  as  the  present  demand  for  cruci- 
bles  in    the  manufacture  of  munitions   continues,   the 
plants  in  operation  should  all  be  able  to  make  profits,  and 
even  with  the  expected  drop  in  prices  after  the  war  the 
most  favorably  situated  and  efficiently  managed  plants 
should  continue  to  be  profitable. 

With  a  return  of  peace,  however,  operators  will  face 
an,  unfavorable  condition  caused  by  a  decreased  market 
and  large  increase  in  production. 

The  following  cpmpanies  either  reported  sales  or 
stated  that  they  had  begun  the  production  of  graphite  in 
1918: 

ALABAMA  GRAPHITE  COMPANES. 

Alabama  Graphite  Co.,  Ashland,  Ala.  Mine  at  Ashland,  Ala. 

C.  B.  Allen  Graphite  Co.,  Ashland,  Ala.  Mine  at  Ashland,  Ala. 

American  Graphite  Co.,  Ashland,  Ala.  Mine  at  Ashland,  Ala. 

Ashland  Graphite  Co.,  Ashland,  Ala.     Mine  at  Ashland,  Ala. 

Atlas  Graphite  Co.,  Ashland,  Ala.     Mine  at  Ashland,  Ala. 

Axton  Noe  Graphite  Co.,  Louisville,  Ky.,  Mine  at  Ashland,  Ala. 

Carbon  Mountain  Graphite  Co.,  Lineville,  Ala.  Mine  at  Line- 
ville,  Ala. 

Ceylon  Graphite  Co.,  Birmingham,  Ala.     Mine  at  Hollins,  Ala. 

Clay  County  Graphite  Co.,  Ashland,  Ala.  Mine  at  Hollins, 
Ala. 

Crucible  Flake  Graphite  Co.,  Ashland,  Ala.  Mine  at  Hollins, 
Ala. 

Crystalline  Flake  Graphite  Co.,  Asbland,  Ala.  Mine  at  Hol- 
lins, Ala. 

Diamond  Graphite  Co.,  Alexander  City,  Ala.  Mine  at  Good- 
water,  Ala. 

•Prouty,  W.  F.,  Extent  and  development  of  flake  graphite  resources  of  Alabama ; 
Manufacturers*  Rec,  Apr.   19,   1917,  pp.  66-67. 
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Duro-Flake  Graphite  Co.,  Montgomery,  Ala.  Mine  at  Coosa 
County,  Ala. 

Flaketown  Graphite  Co.,  Mountain  Creek,  Ala.  Mine  at  Moun- 
tain Creek,  Ala. 

Goodwater  Graphite  Co.,  Goodwater,  Ala.  Mine  at  Good- 
water,  Ala. 

Graphite  Mills  (Inc.),  Ashland,  Ala.     Mine  at  Ashland,  Ala. 

Griesemer  Graphite  Co.,  Ashland,  Ala.  Mine  at  Ashland, 
Ala. 

Hood-Graves  Graphite  Co.,  Alexander  City,  Ala.  Mine  at 
Ashland,  Ala.  ' 

Jefferson  Graphite  Co.,  Birmingham,  Ala.  Mine  at  Ashland, 
Ala. 

Jennings  Graphite  Co.,  Talladega,  Ala.     Mine  at  Lineville,  Ala. 

Liberty  Graphite  Co.,  Birmingham,  Ala.  Mine  at  Lineville, 
Ala. 

Lineville  Graphite  Co.,  Lineville,  Ala.     Mine  at  Lineville,  Ala. 

May  Brothers  Graphite  Co.,  Ashland,  Ala.  Mine  at  Ashland, 
Ala. 

Monitor  Graphite  Co.,  Ashland,  Ala.     Mine  at  Ashland,  Ala. 

National  Flake  Graphite  Co.,  Ashland,  Ala.  Mine  at  Ashland, 
Ala. 

Parkdale  Graphite  Products  Co.,  HoUins,  Ala.  Mine  at  Park- 
dale,  Ala. 

Peerless  Flake  Graphite  Co.,  Lineville,  Ala.     Mine  at  Lineville, 
Ala. 

Quenelda  Graphite  Co.,  Quenelda,  Ala.  Mine  at  Quenelda, 
Ala. 

Republic  Graphite  Co.,  Ashland,  Ala.     Mine  at  Ashland,  Ala. 

Southern  Graphite  Co.,  Ashland,  Ala.     Mine  at  Ashland,  Ala. 

The  Quenalda  Graphite  Corporation  has  recently  ab- 
sorbed the  following  graphite  plants  in  the  Alabama  field : 
The  Quenalda  Graphite  Co.,  American  Graphite  Co.,  Cru- 
cible Flake  Graphite  Co.,  Carbon  Mountain  Graphite  Co., 
Peerless  Flake  Graphite  Co. 


IRON  ORE. 


Ernest  F.  Burchabd. 
Eugene  A.  Smith. 


Essential  Features  of  an  Iron-Ore  Deposit. 

THE  war  in  Europe  has  greatly  stimulated  prospecting 
for  minerals  and  ores  in  the  United  States,  and  as  a 
result  of  this  prospecting  many  specimens  are  sent  to  the 
United  States  Geological  Survey  for  identification.     The 
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majority  of  specimens  are  readily  identified  at  sight; 
some  require  a  brief  visual  examination;  others  require 
more  elaborate  physical  or  chemical  tests.  The  Survey 
is  not  permitted  to  make  chemical  analyses  or  assays  of 
minerals  or  ores  for  private  persons  or  cori>orations,  but 
it  is  compatible  with  the  duties  of  the  Survey  to  inspect 
a  specimen  and  to  state,  if  possible,  what  it  is ;  to  give  an 
offhand  opinion  as  to  whether  or  not  the  material  con- 
stitutes an  ore;  and  to  recommend  or  discourage  further 
expense  in  prospecting  it  or  in  having  analyses  or  as- 
says made. 

Iron  minerals  are  among  the  most  common  and  are 
abundantly  distributed,  and  naturally  many  specimens 
are  received  by  the  Geological  Survey.  It  is  therefore 
believed  that  a  few  notes  on  these  minerals  and  on  the 
requirements  of  a  deposit  in  order  to  render  it  of  com- 
mercial importance  may  be  of  interest  to  those  making  in- 
quiries on  the  subject.  The  classes  of  iron  minerals  that 
constitute  a  source  if  iron  ore  are  oxides  and  carbonates. 
There  are  three  general  varieties  of  oxides,  viz.,  hematite, 
brown  ore,  and  magnetite.  Brief  descriptions  of  each 
follow : 

Source  of  Iron. 

The  forms  in  which  iron  occurs  in  the  earth  in  com- 
bination with  other  substances  are  very  numerous.  Near- 
ly all  hard  rocks,  as  well  as  the  softer  soils,  sands,  clays, 
and  many  "mineral"  waters  contain  iron  in  some  combi- 
nation and  in  varied  proportions.  Iron  is  seldom  found 
"native" — ^that  is,  occurring  in  the  earth  in  the  form  of 
metallic  iron.  When  it  is  found  in  the  metallic  state,  as, 
for  instance,  in  meteorites  that  have  fallen  from  space 
upon  the  earth,  it  is  not  in  quantities  large  enough  to  be 
of  commercial  value.  The  combination  of  iron  with  one 
or  more  other  substances  is  called  an  iron  compound,  or 
iron  mineral,  and  where  the  iron  compounds  are  such 
that  iron  can  easily  be  extracted  from  them  and  they 
occur  in  such  abundance  that  they  can  be  mined  profit- 
ably these  iron  compounds  are  called  iron  ores. 

Iron  in  combination  with  other  substances  is  regarded 
next  to  aluminum,  a  metal  contained  in  clay,  as  the  most 
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abundant  metal.  Thus,  according  to  recent  calculations,* 
metallic  iron  forms  about  4.50  per  cent  of  the  rock  crust 
of  the  earth,  compared  with  7.85  per  cent  for  aluminum. 

Iron  Ore. 

There  are  four  important  types  of  ores  of  iron — red 
iron  ore,  or  hematite;  brown  ore,  or  limonite;  magnetic 
ore,  or  magnetite;  and  carbonate  ore,  or  siderite— al- 
though there  are  hundreds  of  minerals  in  which  iron  is  a 
constituent.  These  types  of  ore  may  easily  be  remem- 
bered through  their  most  common  colors,  which  are,  re- 
spectively, red,  brown,  black  and  grayish. 

Hematite. 

Hematite  includes  all  varieties  of  the  anhydrous  ses- 
quioxide  (Fe^O^).  This  is  known  locally  as  red  hema- 
tite, specular  ore,  gray  ore,  fossil  ore,  oolitic  ore,  etc. 
Hematite  is  composed  of  two  parts  of  the  metal  iron 
united  with  three  parts  of  oxygen.  Iron  forms  70  per 
cent  by  weight  of  pure  hematite  and  oxygen  30  per  cent, 
and  the  mineral  is  known  chemically  as  the  sexquioxide 
of  iron  or  ferric  oxide.  Hematite  may  occur  as  a  rucK 
in  beds,  in  veins,  or  in  masses  of  irregular  shape,  and  it 
may  occur  in  a  soft,  earthy  state,  or  as  loose  debris  in 
the  soil,  and  yet  in  all  these  forms  be  profitably  mined 
if  the  controlling  conditions  are  favorable.  Hematite  is 
easily  recognized  in  the  hand  specimen  by  its  colors  (red 
to  steel  gray  and  black)  and  the  red  mark  or  streak  it 
leaves  when  drawn  across  a  rough  surface  and  by  its 
high  specific  gravity  or  superior  weight  as  compared 
with  the  weight  of  pieces  of  ordinary  red  rock  or  red 
clay  of  equal  size.  The  old-fashioned  "keel"  or  red  chalk- 
stone  formerly  used  by  carpenters  for  marking  lumber 
is  a  form  of  hematite.  Finely  ground  hematite  is  used 
in  the  manufacture  of  red  paint  and  other  red  coloring 
materials. 

Hematite  is  by  far  the  most  important  iron  ore.  It 
is  found  in  great  abundance  in  the  United  States  in  the 

•Clarke,  F.  W.,  The  data  of  geochemistry,  3d  ed. ;  U.  S.  Gcol.  Survey  Bull.  616, 
p.  34.   1916. 
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vicinity  of  Lake  Superior  in  Minnesota,  Michigran,  and 
Wisconsin;  in  central  New  York;  in  the  Appalachian 
region  of  Alabama,  Georgia,  Tennessee,  and  Vir^rinia; 
and  in  eastern  Wyoming.  It  also  occurs  in  lesser  quan- 
tities in  Pennsylvania,  Maryland,  Kentucky,  eastern  Wis- 
consin, Utah,  and  California.     (E.  F.  B.) 

All  the  ore  of  this  quality  mined  in  Alabama  occurs 
in  the  Clinton  or  Red  Mountain  formation.  The  Red 
Mountain  ridges  occur  on  each  side  of  the  anticlinal  val- 
leys which  separate  the  coal  fields.  In  places  the  red  ore 
ridges  are  lacking  on  one  side,  usually  the  western,  of  the 
valleys,  being  cut  out  by  faults,  while  on  the  other  hand 
the  ridge  may  be  duplicated  on  one  side  of  the  valley  by 
the  same  faults. 

In  most  of  the  valley  occurrences  the  moderate  dips 
of  the  ore  bed  are  on  the  eastern  side  and  there  are  also 
practically  all  of  the  ore  mines.  Murphree's  Valley 
makes  an  exception  to  this,  the  moderate  dips  and  the 
iron  mines  being  on  the  western  side.  The  iron  ore  oc- 
curs mainly  in  the  central  part  of  the  formation  in 
seams  or  beds  one  to  five  in  number,  which  vary  in  thick- 
ness from  a  few  inches  to  thirty  feet. 

While  the  ore  seams  are  very  persistent  along  the 
outcrop  which  in  Alabama  must  be  as  much  as  50  miles, 
yet  they  vary  greatly  from  place  to  place,  being  either 
too  thin  or  too  lean  for  profitable  working  in  the  greater 
part  of  this  distance. 

The  most  important  development  of  the  Clinton  ore 
in  this  State  and  in  the  world  is  along  the  15  or  16 
miles  stretch  of  the  east  Red  Mountain  between  Birming- 
ham and  Bessemer,  and  there  is  a  practically  continuous 
series  of  mines  and  strippings  for  this  entire  distance. 
Much  mining  of  this  ore  has  also  been  done  near  Gate 
City,  Village  Springs,  Attalla,  Gadsden,  Round  Mountain, 
Gaylesville,  Fort  Payne,  Valley  Head,  etc. 

The  completion  in  October,  1912,  of  a  diamond  drill 
boring  in  Shades  Valley,  within  a  mile  of  the  base  of 
Shades  Mountain,  gives  a  definite  answer  to  the  specula- 
tions concerning  the  occurrence  of  red  ore  under  Shades 
Valley.  This  boring  shows  that  there  is  no  falling  off 
in  the  thickness  and  quality  of  the  ore  with  distance 
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from  the  outcrop,  and  that  the  depth  of  the  ore  below  the 
surface  at  a  distance  of  more  than  2V^  miles  from  the 
outcrop  of  Red  Mountain  is  not  too  great  for  shaft  min- 
ing. 

The  importance  of  this  demonstration  of  a  vast  in- 
crease in  the  amount  of  red  ore  available  immediately  or 
in  the  near  future,  cannot  well  be  overestimated. 

In  1913  the  Gulf  States  Steel  Company  acquired  about 
1,500  acres  of  land  upon  which  the  drill  hole  above  men- 
tioned was  located.  They  have  since  sunk  a  double  track 
slope  to  the  ore.  In  time  this  is  likely  to  be  the  largest 
producing  mine  in  the  State. 

Another  drill  hole  was  put  down  in  Shades  Valley  in 
1913,  in  Section  19,  T.  19,  R.  3  W.,  but  the  record  was  not 
available  for  publication  at  the  present  time. 

The  production  of  hematite  in  Alabama  in  1918  was 
4,985,557  long  tons  against  5,949,096  long  tons  in  1917 
a  decrease  of  963,539  tons  or  16.2  per  cent.  The  produc- 
tion is  85.6  per  cent  of  the  total  iron  ore  production  of 
the  state,  and  7.25  per  cent  of  the  total  iron  ore  produced 
in  the  United  States. 

There  was  a  large  increase  in  the  value  of  ore  in  1918. 
The  average  price  of  hematite  in  1917  was  $1.61 ;  in  1918 
$3.12. 

Brown  Ore. 

Brown  ore  is  composed  of  iron,  oxygen,  and  water, 
and  in  a  general  way  might  be  said  to  be  hematite  com- 
bined with  water.  A  general  formula  may  be  expressed 
by  mFe^O^nH^O.  Brown  ore  may  contain  water  in  sev- 
eral proportions  so  that  the  percentage  of  iron  likewise 
varies,  but  the  latter  ranges  generally  from  52  to  66  per 
cent  in  the  pure  mineral.  Thus  brown  ore  does  not  con- 
tain quite  as  high  a  percentage  of  iron  as  hematite,  and 
therefore  it  can  not  yield  so  much  metal  One  of  the 
most  common  brown  ore  minerals  is  known 'as  limonite 
(2Fe2033H20) ,  and  this  contains  59.9  per  cent  of  iron, 
25.7  per  cent  of  oxygen,  and  14.4  per  cent  of  water. 
Brown  ore  occurs  in  a  large  variety  of  forms,  nearly  all 
of  which  have  in  common  a*  characteristically  yellowish- 
brown  to  chocolate-brown  color  and  yield  a  brown  streak 
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and  powder.  Exceptionally  certain  hytlrated  sesquiox- 
ides  of  iron  may  appear  bright  red,  and  some  may  show 
black  surfaces ;  but  these  exceptional  forms  are  generally 
to  be  fotind  closely  associated  with  a  mass  of  ordinary 
brown  ore,  and  familiarity  with  the  deposits  soon  dispels 
any  perplexity  regarding  the  nature  of  the  ore  on  the 
part  of  persons  mining  or  handling  it.  'The  specific 
gravity  of  brown  ore  is  also  higher  than  that  of  ordinary 
rock.  Brown  ore  commonly  occurs  in  irregular  masses 
and  lumps,  and  as  ore  gravel  and  sand,  embedded  in 
banks  of  clay,  sand,  and  stone  gravel.  The  ore  in  places 
lies  in  layers,  but  more  commonly  in  irregular  pockets, 
separated  by  barren  clay,  sand,  and  stone  gravel.  In 
places  the  ore  takes  the  form  of  hollow  concretions  or 
"pots"  which  may  contain  some  loose  sand  or  clay  in 
the  interior  and  also  it  appears  as  honeycombed  masses 
ramifying  through  the  inclosing  ore-bearing  ground. 

Limonite  is  used  chiefly  as  a  source  of  iron,  but  the 
brown  and  yellow  forms,  called  ocher,  are  used  for  paint 
and  for  making  oil-cloth  and  linoleum.  A  porous  variety 
of  limonite  is  used  in  the  purification  of  illuminating  gas, 
and  also  as  a  contact  material  in  the  production  of  hydro- 
gen gas  for  inflation  of  dirigible  balloons  and  for  precipi- 
tation of  fats  from  oils.  Many  iron  compounds  are  used 
in  medicines. 

Deposits  of  brown  iron  ore  are  common  in  many  por- 
tions of  the  eastern  United  States,  particularly  in  valleys 
underlain  by  limestone.  Some  of  the  best-known  deposits 
are  in  Connecticut,  Vermont,  Pennsylvania,  Virginia, 
Tennessee,  Alabama,  northeastern  Texas,  and  in  Iowa 
and  Wisconsin  near  Mississippi  River.  (E.  F.  B.) 

This  ore  though  it  is  second  of  importance  in  the 
state  and  third  in  the  United  States  furnishes  only  2.3 
per  cent  of  the  total  United  States  production  and  14.4 
per  cent  of -the  iron  ore  production  of  the  State  in  1918. 
The  total  brown  ore  produced  in  the  United  States  in 
1918  was  1,613,844  long  tons,  with  Alabama  holding  first 
place  with  769,069  tons  or  47.6  per  cent  of  the  total  Unit- 
ed States  production. 

In  the  early  days  of  iron  making  and  up  to  the  year 
1876  this  was  the  only  ore  used  in  the  Catalan  forges, 
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bloomaries,  and  charcoal  furnaces  of  the  State.  It  was 
then  demonstrated  that, good  iron  could  be  made  at  low 
cost  from  the  xed  ores,  with  coke  for  the  fuel. 

In  general  the  limonites  are  considered  the  best  of 
the  ores  of  Alabama,  commanding  the  highest  prices 
and  a  ready  sale. 

The  usual  mode  of  occurrence  is  in  irregular  masses 
of  concretionary  origin  in  the  residual  clays  resulting 
from  the  decomposition  of  limestones,  and  as  a  conse- 
quence the  mining  is  uncertain  and  expensive.  Limonite 
also  occurs  in  regularly  stratified  seams  or  beds,  and  then 
it  is  the  result  of  the  alteration  of  pyrites  or  of  carbonate 
ores.  Practically  all  of  the  brown  ore  actually  mined  is 
that  occurring  in  the  residual  clays  above  mentioned. 
Most  of  the  ore  before  going  to  the  furnace  is  washed 
and  screened,  and  this  manipulation,  together  with  the 
cost  of  mining,  makes  it  the  most  expensive  of  the  iron 
ores,  and  it  is  therefore  seldom  used  alone,  but  is  usually 
mixed  with  the  red  ore  in  proportions  determined  by 
the  quality  of  the  iron  desired.  It  is  used  alone  in  the 
charcoal  furnaces  and  also  in  the  coke  furnaces  when  a 
particularly  tough  pig  iron  is  wanted. 

The  limonite  deposits  are  very  numerous  and  are  dis- 
tributed over  a  broad  expanse  of  country  and  in  many 
places  are  known  to  be  very  extensive.  In  some  of  the 
deposits  the  ore  is  in  nearly  solid  mass,  in  others  it  is 
much  scattered,  and  in  consequence  the  amount  of  for- 
eign material  necessary  to  be  removed  for  every  ton  of 
ore  produced,  varies  very  much,  not  only  in  different 
ore  banks,  but  also  in  the  different  parts  of  the  same 
bank. 

The  deposits  occur  in  nearly  all  the  geological  forma- 
tions of  the  State,  but  in  most  of  these  the  ore  is  either 
insufficient  in  quantity  or  not  pure  enough  to  be  of  much 
commercial  value.  The  most  important  of  the  deposits, 
in  point  of  extent  and  value,  occur  overlying  the  follow- 
ing formations,  viz.,  the  Knox  Dolomite  and  the  Weisner 
Quartzite,  the  Lauderdale  Chert  of  the  Lower  Carboni- 
ferous, and  the  Lafayette.  Some  extensive  beds  of  ore 
of  inferior  quality  generally  occur  also  in  the  Tuscaloosa 
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formation  of  the  Cretaceous,  and  in  the  upper  part  of  the 
Lower  Carboniferous  and  in  the  Metamoiphic  rocks. 

There  was  a  large  decrease  in  the  production  of  brown 
ore  in  the  state  in  1918  as  compared  with  1917.  The 
production  being  1,088,611  long  tons  in  1917  compared 
with  769,067  in  1918,  a  decrease  of  319,544  tons  or  29.4 
per  cent.  The  price  per  ton  of  ore  averaged  $3.08  in 
1917  compared  with  $3.55,  an  increase  of  $0.47  per  ton  in 
1918.     (E.  A.  S.) 

Mdgnetite. 

Magnetite  (FCgO^)  is  a  black  ore  pf  iron  which  is 
attracted  by  the  magnet.  It  contains  iron  and  oxygen 
in  the  proportion  of  3  parts  of  iron  to  4  parts  of  oxygen, 
which  by  weight  gives  72.4  per  cent  of  iron  and  27.6  per 
cent  of  oxygen.  Magnetite  thus  contains  the  highest  per- 
centage of  iron  of  the  ores  thus  far  mentioned,  and  in 
fact,  of  all  the  iron  ores.  Magnetite  usually  occurs  in 
granular  form  and  in  crystals  in  veins  in  comparatively 
old  crystalline  rocks,  although  it  may  be  found  in  com- 
paratively young  volcanic  rock. 

Magnetite  is  found  in  the  United  States  in  consider- 
able quantities  in  the  Adirondack  region  of  New  York, 
the  Highlands  of  N^w  Jersey,  south  Pennsylvania,  east- 
ern Wyoming,  central  Texas,  southwestern  Utah,  and 
southern  and  northern  California,  and  in  small  quanti- 
ties in  northern  Michigan  and  in  other  states.  It  is  used 
chiefly  for  the  production  of  iron,  but  the  less  common 
variety  known  as  lodestone,  which  is  naturally  magnetic, 
is  sold  at  high  prices  for  museum  exhibits  and  for  labora- 
tory purposes.  Magnetite  is  found  in  the  form  of  sand 
along  streams  and  on  the  shores  of  lakes  or  seas  where  it 
has  been  concentrated  by  the  action  of  water.  In  this 
form  it  has  not  proved  of  much  commercial  value  as  an 
ore  of  iron.     (E.  P.  B.) 

There  has  been  no  development  of  magnetic  ore  prop- 
erly speaking,  in  Alabama.  The  gray  ore  of  Talladega 
County  which  was  mined  to  some  extent  a  few  years  ago 
is  essentially  a  hematite  though  some  of  it  is  slightly 
magnetic.  There  was  no  production  of  this  ore  in  1918. 
(E.  A.  S.) 
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Siderite. 

Siderite,  or  iron  carbonate  (FeCOg),  is  composed  of 
1  part  of  iron,  1  part  of  carbon,  and  3  parts  of  oxygen 
and  thus  contains  by  weight  where  pure,  approximately 
48.3  per  cent  of  iron,  10.3  per  cent  of  carbon,  and  41.4 
per  cent  of  oxygen.  Iron  carbonate  ore  where  fresh  is 
generally  grayish  in  color,  and  occurs  in  nodules  and  in 
layers  principally  in  sedimentary  rocks  that  contain  coal 
and  lignite.  The  carbonate  rapidly  changes  to  brown  ore 
on  exposure  to  moist  air.  Siderite  is  known  locally  as 
spathic  iron  ore,  kidney  ore,  clay  ironstone,  and  black- 
band  ore.  Certain  of  these  names  are  derived  from  the 
appearance  of  the  ore  in  its  different  forms.  For  in- 
stance, a  bed  of  carbonate  ore  that  is  found  on  the  top  of ^ 
a  coal  bed  in  eastern  Kentucky  is  striped  with  fine  black 
carbonaceous  bands. 

Iron  carbonate,  in  addition  to  being  found  in  Ken- 
tucky, is  common  in  southeastern  Ohio,  and  occurs  to  a 
small  extent  in  Pennsylvania,  Alabama,  Mississippi,  and 
Texas. 

Impurities  in  Iron  Ore. 

Consideration  should  be  given  to  some  of  the  princi- 
pal impurities  that  are  found  in  iron  ores,  first,  in  order 
to  appreciate  why  a  deposit  of  ore  never  yields  the  full 
percentage  of  iron  that  the  predominant  iron  mineral 
contains,  and,  second,  in  order  to  show  the  relation  of  the 
ore  to  the  operation  of  the  blast  furnace.  Deposits  of 
iron  ore  are  generally  so  closely  associated  with  the  rocks 
which  inclose  them  that  they  contain  either  mixed  with 
the  deposit  or  chemically  combined  within  it  some  of  the 
other  rock-forming  minerals.  Among  the  most  common 
of  these  minerals  are  silica,  or  sand ;  lime  and  magnesia, 
derived  from  limestone  and  dolomite;  alumina,  a  clay 
mineral ;  manganese,  a  metal  resembling  iron ;  and  small 
quantities  of  sulphur  and  phosphorus.  The  presence  of 
varying  percentages  of  these  and  other  minerals  tends, 
of  course,  to  reduce  the  percentage  of  metallic  iron  that 
the  deposit  will  yield  when  mined,  and  they  must  be  re- 
moved as  far  as  possible  in  mining  and  almost  completely 
in  the  process  of  making  iron.     Therefore,  it  is  of  the 
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utmost  importance  that  the  average  chemical  composition 
of  a  deposit  of  iron  ore  be  ascertained  before  an  attempt 
is  made  to  mine  it. 

The  average  composition  may  be  termed  the  "quality*' 
of  the  deposit.  The  quality  is  determined  chiefly  by  two 
men,  the  prospector  and  the  chemist.  The  prospector 
digs  trenches  and  pits  or  drills  holes  in  the  ore  and  takes 
samples  of  it.  The  chemist  analyzes  these  samples  of 
ore  in  his  laboratory,  and  finds  the  percentages  of  metal- 
lic iron,  silica,  lime,  alumina,  manganese,  sulphur,  phos- 
phorus, water,  etc.,  contained  in  average  samples  of  the 
ore.  On  the  quality  of  the  ore  depend  the  quantity  of 
fluxing  stone  and  fuel  that  must  be  used  in  the  blast  fur- 
nace and  the  kind  of  iron  that  can  be  produced. 

Range  in  Composition. 

Man3^  chemical  analyses  of  commercial  grades  of 
these  iron  ores  indicate  a  range  in  composition  given  in 
the  following  table : 

Range  in  chemical  co^npoaition  of  commercial  grades  of  iron  ore. 


I 


I 


Hematite 
Per  cent 


Brown  ore     I     Bfaffnetite    i  Caii)onate 
Percent      )       Percent      i      Percent 


I 


Metallic  iron 

Silica 

Alumina 

Lime 

Mansanese.... 

Sulphur 

Phosphorus... 

Titanium 

Water..^ 


26-66 

2-86 

0.2-9 

Trace  to  27 

Trace  to  6 

Trace  to  1.6 

0.013-1.23 

0-0.9 

0.8-6 


86-68 

8-28| 

1.4-12, 

0-0.6 

0.16-6 

Trace  to  0.6 

0.04-1 


8.8-16 


48-70 

0.6-20 

0.7-4.6 

0.6-4.6 

0.07-1.6 

Trace  to  1.2 

Trace  to  1.76 

0-1.6 

0.26-0.6 


26-48 
1-28 

1-6 

0-7 

0.1-4.7 

0.01-1.8 

0.0484).7 

0-0.04 

0-6.6 


Under  exceptional  conditions  ores  are  mined  that  con- 
tain more  or  less  of  the  common  constituents  indicated 
above,  but  local  conditions  may  determine  whether  an  ore 
that  falls  within  the  limits  shown  may  be  mined.  For 
instance,  hematite  carrying  as  little  as  20  per  cent  metal- 
lic iron  would  not  be  considered  of  value  as  an  ore  un- 
less it  contained  enough  lime  to  flux  the  silica  and  alum- 
ina present.  Most  Southern  red  hematites  contain  con- 
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siderable  quantities  of*  lime  and  are  therefore  workable 
where  a  highly  siliceous  ore  carrying  no  more  metallic 
iron  and  little  lime  would  not  be  available  under  present 
conditions  of  metallurgic  practice.  At  present  ores  aver- 
aging less  than  25  per  cent  of  metallic  iron  are  not  charg- 
ed into  blast  furnaces  in  any  considerable  quantities,  and 
ores  as  lean  as  this  can  not  be  used  economically  unless 
they  carry  more  than  enough  lime  to  flux  them  and  are 
used  in  connection  with  richer  ore.  In  using  limestone 
as  a  flux  it  would  probably  be  more  desirable  to  use  a 
stone  carrying  15  to  20  per  cent  of  ferric  oxide  (10.5  to 
14  per  cent  metallic  iron)  than  one  containing  only  3  to 
5  per  cent  ferric  oxide,  on  account  of  the  higher  iron 
yield  of  the  former.  Nevertheless,  the  more  ferrugin- 
ous limestone  would  not  commercially  be  classed  as  an 
ore;  yet  a  bed  carrying  35.5  per  cent  oxide  (25  per  cent 
metallic  iron),  although  in  itself  not  quite  rich  enough 
might  be  conceded  to  be  an  "ore."  There  are  other  ex- 
ceptions to  be  noted  in  this  table.  Some  deposits  of  non- 
titaniferous  magnetite  can  be  so  treated  by  means  of 
crushing  and  electromagnetic  separation  that,  although 
they  may  contain  as  little  as  25  per  cent  metallic  iron, 
they  will  yield  a  high  grade  concentrate.  Such  ores 
may  be  used  to  advantage,  especially  where  they  can  be 
concentrated  along  with  richer  grades.  Considerable 
phosphorus  is  present  in  the  mineral  apatite  associated 
with  Adirondack  magnetite ;  and  this  and  silica  are  large- 
ly eliminated  by  electromagnetic  concentration.  The  pos- 
sibilities of  various  methods  of  concentration  or  bene- 
ficiation  must  therefore  be  taken  into  consideration  in 
appraising  an  ore,  and  this  involves  consideration  of  the 
physical  as  well  as  the  chemical  character  of  the  ore. 
The  content  of  water  is  a  widely  variable  item.  Some 
ores  contain  much  absorbed  water,  which  can  be  driven 
off  by  drying.  Hematite  is  found  in  all  stages  of  hyd- 
ration, and  thus  may  contain  water  up  to  the  point  where 
it  should  really  be  classed  as  a  brown  ore.  Hydrated 
ores  are  thus  concentrated  by  heating  to  drive  off  the 
chemically  combined  water.  Carbonate  ores  are  calcined 
to  drive  off  both  carbon  dioxide  and  water.  Some  iron 
oxides  are  subjected  to  a  partial  reduction  and  are  thus 
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rendered  magn,etic,  and  the  separation  of  nonmetallic  im- 
purities is  thereby  greatly  facilitated.    One  brown-ore 
deposit  that  averages  in  the  raw  state  not  more  than  30 
per  cent  of  metallic  iron  is  thus  through  a  complicated 
process  of  beneficiation  rendered  of  commercial    value. 
The  question  of  beneficiation  is  therefore  becoming  in- 
creasingly important ;  and  there  must  also  l>e  taken  into 
consideration  the  proximity  to  transportation,    and    to 
blast  furnaces,  to  water-power  sites  for  possible  electric 
reduction,  as  well  as  the  prevailing  conditions  of  the  mar- 
ket.    The  laws  of  supply  and  demand  that  prevail  in 
1917  make  available  lower  grades  of  ore  than  would  be 
considered  desirable  in  times  when  4ow  prices  for  iron 
and  steel  are  current.     The  question  of  quantity  avail- 
able is  also  of  importance,  for  iron  ore  is  so  bulky  a  prod- 
uct, is  relatively  so  low  in  value  even  at  the  best,  and 
involves  so  large  an  expenditure  for  equipment  for  min- 
ing on  a  satisfactory  scale  that  any  deposit  should  con- 
tain several  years'  supply  to  be  worthy  of  development. 
To  summarize,  then,  the  ore  should  occur  in  a  deposit 
containing  several  hundred  thousand  tons  of  merchant- 
able grades,  susceptible  of  economical  mining  and  con- 
venient to  transportation  and  markets,  if  its  development 
is  to  be  seriously  considered.     (E.  F.  B.) 

Details  of  Iron  Ore  Production  In  Alabama, 

1917-1918. 

The  following  tables  show  details  concerning  the  pro- 
duction of  iron  ore  in  the  State,  together  with  the  rank 
of  the  State  in  mined  and  marketed  iron  ore  in  1917  and 
1918  : 


Ore  mined  in  Alabama,  1917-1918,  by  va/rieties,  with  percentage  of 

increase  in  1918  in  long  tons. 


TEAR 


Hematite 


Bxvwn  ove 


Total 
Quantity 


Percentage 

of  total  U. 

S.  ProdQc'n. 


1917    

1918    

Decrease    . 
Percentage 


6,949.096 

4,986.667 

968,689 

16.2 


1.088.611 

769.067 

819.644 

29.4 


7.087.707 

6.764.674 

1.288.083 

18.2 


9.87 
8.88 


STATISTICS  OF  MINERAL  PRODUCTION,  1918.        109 


Iron  ore  shipped  from  Alabama  minee^  J9 17. 19 18 


YEAR 


Quantity 
(Gross  tons) 


Valne 


1917 

1918 

Increase  or  decrease. 
Percentage » 


7,101,686 

6.121,087 

980.499 

18.8 


$18,040,686 

16.884,661 

+  2,286.026 

+  17.6 


Average  price  per  gross  ton  of  iron  ore  shipped  from  mines  in  Ala^ 

bama  and  the  United  States,  1917^1918. 


HEMATITE 


BROWN    ORE 


!  I 

1917     I      1918 


Alabama 

United    States. 


1917 


$8.08 
2.96 


1918 

$8.66 
8.61 


General  average:  1917,  $8.16;  1918.  $8.89. 

Rank  of  the  first  five  states  in  mmed  and  marketed  production  of 

iron  ore  in  1917  and  1918. 

1917 


I 


STATE 


MINED 


^ 


s 


C   by 
OTw 


MARKETED 


^1 

Of  w 


c 

•m   . 

1^ 

s  ^ 

§1 

£  £ 

V 


o 

si 


I 
2 
8 
4 


Minnesota 
Michigan 
Alabama    . 
New  York 
IWisconsin 


44,696,282 

17,868,601 

7,087,707 

1,804,817 

1,202,286 


68.4 

28.4 

9.4 

1.7 

1.67 


44,962,127 

17,712,916 

7.101,686 

1,866,011 

1,179,709 


69.6 
28.4 
9.4 
1.79 
1.66 


$142,901,148 

62,888,624 

18,049.686 

7,881,888 

8,918.487 


60.0 
26.4 
6.48 
8.07 
1.64 


1918 


1 
2 
8 
4 
6 


Minnesota 
Michigan    - 
Alabama   — 
New    York- 
Wisconsin 


41,968,969 

60.2 

16,899,841 

24.1 

6,764,624 

8.27 

1,804,817 

1.78 

1,089,861 

1.66 

48,263,240 

60.0 

17,687,416 

24.4 

6,121,087 

8.49 

899.970 

1.26 

1.167.640 

1.62 

144.706,582 

66,900,601 

16,884,661 

6,802,870 

8,796,408 


68.8 
26.6 
6.18 
2.88 
1.68 
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Principal  Iron-Ore  Mines. 

In  1918  there  were  458  iron-ore  mines  active,  com- 
pared with  452  in  1917,  and  220  mines  in  1918  produced 
more  than  50,000  ^oss  tons  of  iron  ore  each,  compared 
with  240  mines  in  1917.  The  total  ore  produced  by  mines 
whose  output  was  more  than  50,000  ^oss  tons  each  was 
66,732,025  gross  tons,  or  nearly  96  per  cent  o£  the  entire 
production  of  the  United  States  in  1918.  Of  these  220 
mines  12  (1  more  than  in  1917)  produced  more  than  1,- 
000,000  tons  of  ore  each  in  1918.  First  place  in  1918 
was  held  by  the  Hull-Rust  mine,  at  Hibbing,  Minn. ;  sec- 
ond place  by  the  Red  Mountain  group,  near  Bessemer, 
Ala.;  third  place  by  the  Kerr,  at  Hibbing,  Minn.;  and 
fourth  place  by  the  Mahoning,  at  Hibbing,  Minn.  The 
production  of  these  mines  in  1918  was,  respectively,  5,- 
485,715  tons,  2,376,974  tons,  2,027,589  tons,  and  2,024,- 
675  tons,  compared  with  6,468,483  tons,  2,955,022  tons, 
1,586,409  tons,  and  2,525,145  tons,  respectively,  in  1917. 
Eight  of  the  12  mines  producing  more  than  1,000,000 
tons  in  1918  are  in  Minnesota.  The  largest  producer  m 
Michigan  in  1918  was  the  Norrie  group,  which  reported 
having  mined  1,204,698  gross  tons  of  hematite,  a  decrease 
from  the  production  in  1917. 

The  production  of  the  Alabama  mines  producing  more 
than  50,000  gross  tons  each  in  1918,  is  given  below  in 
tabular  form. 


Iron  are  mines  of  Alabama  that  produced  more  than  SOfiOO  tons 

each  in  1918. 


Name  of  Mine 


Groeatons, 

quantity 


1 
2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 


I 


Red  Moantain  Group 

Woodward,Noa.l,2  and  8. 

SIoss,  Nob.  1  and  2 

Sonso 

Russellville . 


Si>aalding 

Rainiondp  No.  1. 

Hammond 

Greeley 

Steinman 


Irondale. 


Attalla,  No.  1 

Raimond,  No.  2. 
Ironaton 


Bessemer.. 
Lipscomb. 
Bessemer.. 
Soneo 


Russellville 

Birminsham— . 


Bessemer 

Hammond — 
Greeley 


Steinman 

Irondale 

AttolU 


Ironaton. 


Hematite  — 
Hematite  _ 
Hematite  _ 
Hematite  _ 
Brown  Ore- 
Hematite  _ 
Hematite  _ 
Hematite  . 
Brown  Ore- 
Hematite  _ 
Hematite  _ 
Hematite  _ 
Hematite  _ 
Brown   Ore. 


2,876,974 
718,287 
602.0«4 
242.549 
216,611 
168,196 
128.879 
118,464 
118,208 
109,222 
106,074 
102.988 
94,847 
67,680 


statistics  of  mineral  production,  1918.     ill 

Benefioiated  Iron  Ore. 

Statistics  of  beneficiated  iron  ore  have  been  gathered 
by  the  Survey  for  the  years  beginning  with  1914  and, 
although  complete  returns  were  not  at  first  received  from 
every  producer  who  subjects  his  ore  to  any  form  of  bene- 
ficiation,  the  responses  to  the  special  inquiries  have  been, 
on  the  whole,  satisfactory  and  interesting  and  have  shown 
continued  improvement. 

The  following  processes  were  reported  as  employed 
to  improve  the  quality  of  the  ore  at  various  mines: 
Crushing  and  screening,  drying,  by  direct  heat  and  by 
steam,  hand  picking  on  tables  and  on  belts,  washing  by 
means  of  hydraulic  jets  and  logs,  jigging,  electromag- 
netic cobbing,  other  concentration  and  separation,  cal- 
cining, nodulizing,  and  desulphurization  by  sintering. 
Some  of  the  operations  combined  two  or  more  of  these 
processes.  Iron  ores  were  reported  as  beneficiated  at 
101  mines  in  15  states  in  1918  and  at  94  mines  in  16 
states  in  1917,  and  in  addition  at  the  brown-ore  mines  of 
the  Spanish-American  Iron  Co.  in  the  Mayari  district, 
Cuba.  In  addition  to  these  processes  some  iron  ore  is 
recovered  in  the  form  of  blast-furnace  ore  dust,  but  no 
statistics  have  been  gathered  on  this  subject.  Ore  so 
recovered  has  been  originally  accounted  for  in  the  sta- 
tistics of  shipments  from  the  mines. 

In  Alabama  the  ore  treated  was  principally  brown 
ore,  and  the  usual  processes  to  which  it  was  subjected 
were  log  washing,  screening,  and  picking  belt.  A  total 
of  986,630  gross  tons  of  beneficiated  ore,  valued  at  $3,- 
328,329,  was  marketed  from  26  mines  in  Alabama  in 
1918,  compared  with  1,159,624  tons,  valued  at  $3,324,715 
from  19  mines  in  1917.  Of  this  quantity  340,045  tons, 
valued  at  $1,013,198,  was  hematite  run  over  a  picking 
belt. 
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PIG  IRON. 
Shipments,  Value,  and  Production,  By  States. 

ACCORDING  to  reports  to  the  United  States  Geologri- 
cal  Survey  by  the  manufacturers,  the  shipments  of  pig 
iron,  exclusive  of  ferroalloys,  in  1918,  amounted  to  38,- 
230,440  gross  tons,  valued  f.  o.  b.  at  the  furnaces  at  $1,- 
180,759,565  as  compared  with  38,612,546  tons  valued  at  $1,- 
053,785,975,  in  1917,  a  decrease  in  quantity  of  382.106 
tons,  or  1  per  cent,  and  an  increase  in  ^oss  value  of 
$126,973,590,  or  12  per  cent.  These  values  represent  the 
approximate  amounts  received  for  the  iron  f .  o.  b.  at  the 
furnaces  and  eliminate  freight  costs,  selling  commissions, 
and  other  items  which  are  included  in  some  of  the  mar- 
ket prices  of  pig  iron  as  published  in  the  trade  journals. 

The  pig  iron  shipped  includes  the  metal  produced 
from  foreign  as  well  as  from  domestic  ore.  The  quantity 
and  value  of  pig  iron  derived  from  ore  imported  from 
Canada,  Cuba,  Spain,  and  other  countries,  although  it 
constitutes  a  very  small  percentage  of  the  total  produc- 
tion, is  considerable,  as  it  is  calculated  that  the  ship- 
ments derived  from  foreign  ore  in  1918  amounted  to  452,- 
300  gross  tons,  valued  at  $15,923,400,  as  compared  with 
505,216  tons,  valued  at  $14,381,196,  in  1917.  In  the 
manufacture  in  1918  of  451,000  gross  tons  of  pig  iron, 
779,369  gross  tons  of  foreign  iron  ore,  including  89,276 
tons  of  cinder  derived  from  foreign  pyrite,  were  reported 
to  have  been  used,  thus  indicating  an  average  pig-iron 
yield  of  57.86  per  cent,  as  compared  with  the  quantity  of 
imported  ore.  Domestic  ore,  including  5,254,687  tons  of 
cinder,  scale,  and  scrap,  and  amounting  to  75,160,Z34 
gross  tons,  was  reported  in  1918  as  used  in  the  manufac- 
ture of  37,679,786  tons  of  pig  iron,  thus  indicating  a  yield 
of  50.13  per  cent  in  pig  iron  from  the  domestic  materials. 
The  total  production  in  1918  of  pig  iron,  exclusive  of  fer- 
roalloys, reported  to  the  Geological  Survey  was  38,130,- 
786  gross  tons. 

It  is  possible  to  show  for  the  first  time  in  the  statis- 
tics of  the  output  of  pig  iron  the  shipments  and  their 
value  at  the  furnaces  of  pig  iron  by  the  principal  grades. 
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These  figures,  which  do  not  include  ferro-alloys,  are  given 
for  1918  in  the  second  following  table. 

Pig  iron,  including  same  ferroallovs,  manufactured  in  the  United 

States  in  1917  and  1918  in  gross  tons.* 


Pennsylvania    : 

Ohio    

Illinois    J. 

Alabama    , 

Indiana    

Michigan  

New   York 

New    Jersey — 

Wisconsin   

Minnesota  


i 


-i 


West  Virginia-. 

Georgia    

Kentucky    


1917 


16,639,728 
8.618.603 
8,466.915 
2.963,706 
2.667,603 

2,417,527 

738.641 

561.961 


1918 


16.198.271 
8.764.182 
3.440,807 
2.687.862 
8,073.699 

2;87I,118 


694.675 


Virginia  ^ 
Missouri  » 
Iowa 


Colorado    — 
Washington 

Oregon     

California  _. 
Maryland  —. 


760.866  Tennessee 


Connecticut    . 
Massachusetts 
Maine     


1917 


1918 


620.811 


463.742 


422,212 
369.951 

10,527 


38.62L216 


618.737 


60'4,463 


378,817 
369,822 

12.485 


39.064.644 


'Bureau  of  statistics  of  the  American  Iron  and  Steel  Institute. 


Pig  iron  shipped  from  blast  furnaces  in  the  United  States  in  1917  and  1918. 


1917 

1918 

Change  in  1918 

Percentage  of 
change.  1918 

STATE 

Quantity 
(gross 
tons) 

Quantity 
Value            (gross 
tons) 

Quantity 
Value            (gross            Value 
tons)       1 

Quan-    Value 
tity 

Alabama    

Illinois  

2.971,626 

3.458,126 

• 

192,204 

611,446 

• 

187,753 

2,276,367 

8,469.052 

16,428.262 

346.688 

562.299 

402.732 

3,711.041 

$64,309,714 

91.094,541 

• 

6,682,367 

18.300.601 

• 

6.618,586 

52,818,661 

231,165,003 

460,677,474 

9,102,441 

15,703,295 

11,032.274 

87.931,078 

2.645.179 

3.409,876 

2,588,376 

284,962 

502.884 

88.482 

222.418 

2.482,450 

8.711.205 

14.701.252 

842,638 

453.868 

863,226 

1.493.791 

$80,893,687 

106.416.030 

76.149.991 

8.031,994 

17.828,684 

3,084,136 

7,611,886 

70,167,642 

263,189,621 

465,869,029 

11,672,606 

15,430,473 

13.832,908 

42.596.979 

-  826,447 

-  48.250 

t 
+     42,748 

-  108,662 

t 
+     84,665 
+  206,088 
+  242,158 

-  722,010 

-  4,100 

-  108.436 

-  39.507 
+t449.667 

+116.588,978 
+   14,320,489 

t 
+     2,499,627 

-  476,817 

t 
4-        993.849 
4-  17,848.881 
+  32.024.528 
+     6.181,666 
-f     2.670,165 

-  272,822 
+     2.800.634 
-ft82.900.028 

-  11.0 

-  1.4 

t 
+  22.2 

-  17.8 

t 
+  18.5 
+     9.1 
+     2.9 

-  4.7 

-  1.2 

-  19.8 

-  9.8 
+tl2.1 

+  26.8 
—  16.7 

Indiana    

Kentucky 

Michigan     _ 

Missouri       

New    Jersey 

New    York. 

Ohio         ..    

Pennsylvania 

Tennessee    _ 

Virginia     

Wisconsin    

Other    statest  - 

t 
+  46.2 

-  2.6 

t 
+  16.0 
+  84.1 
+  18.9 

+     1.1 
+  28.2 

-  1.7 
+  26.4 
+t87.4 

88,612.646  1.053.786.975 

38,280,440 

1.180,759,565 

-  382.106 

+126,978.590 

-     1.0 

+  12.0 

'Included  with  "Other  sUtes." 

flncreases  in  Indiana  and  Missouri  included  in  "Other  states." 

tl917 :  Colorado,  Connecticut,  Georgia,  Indiana,  Maryland,  Massachusetts,  Minnesota,  Missouri, 
Washington,  and  West  Virginia.  1918:  Colorado,  Connecticut,  Georgia,  Maryland,  Massachusetts, 
Minnesota,  Washington,  and  West  Virginia. 
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AvEBAGE  Prices. 

The  average  price  per  gross  ton  of  all  kinds  of  pig 
iron,  by  states,  from  1913  to  1918,  given  In  the  following 
table  is  based  on  reports  of  the  manufacturers  to  the 
Survey.  These  figures  represent  the  approximate  prices 
f.  o.  b.  at  the  blast  furnaces  and  do  not  include  the 
prices  of  ferroalloys. 

The  general  average  prices  for  1916  to  1918  appear 
low  for  such  active  years  in  the  iron  industry.  At  the 
close  of  1916  market  prices  of  pig  iron  were  between  45 
and  68  per  cent  higher  than  at  the  beginning  of  the  year, 
but  this  increase  was  confined  almost  entirely  to  the  last 
two  or  three  months  of  the  year,  so  that  the  average  in- 
crease in  price  was  only  28  per  cent  as  compared  with 
1915.  In  1917,  however,  the  course  of  prices  was  very 
different,  for  at  the  beginning  and  end  of  the  year  prices 
were  more  nearly  the  same  with  the  high  levels  at  the 
middle  of  the  year.  The  regulation  of  prices  by  the  Gov- 
ernment in  the  latter  part  of  1917,  which  continued  until 
after  the  armistice  was  signed  in  November,  1918,  pre- 
vented any  spectacular  rise  in  price  during  this  period. 
The  general  average  price  for  all  grades  of  pig  iron  at 
the  furnaces,  exclusive  of  ferroalloys,  for  the  year  1918 
was  $30.89,  as  compared  with  $27.29  in  1917,  an  in- 
crease of  $3.60  a  ton,  or  13  per  cent.  The  States  in 
which  the  average  selling  price  of  pig  iron  was  more 
than  $35  a  ton  in  1918  were  Connecticut,  Georgia,  Mass- 
achusetts, Missouri,  Michigan,  and  Wisconsin. 
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Avemge  price  per  gross  ton  of  pig  iron  in  the  United  States, 


STATE 


1918 


1914 


191^ 


1916 


1917 


1918 


Alabama 

Illinois 

Indiana    

Kentucky  

Miehisan   

Missonri _. 

New    Jersey 

New  York 

OMo    


Pennsylvania 

Tennessee 

Virginia 

Wisconsin    

Other   statesf. 


$12.08 

15.88 

• 

16.09 
14.69 


15.S6 
16.02 
16.36 
13.22 
t8.96 
15.18 
16.50 


$10.62 

18.69 

* 

12.24 
18.78 

• 

14.26 
18.46 
13.78 
12.06 
12.68 
18.86 
18.66 


$10.24 
18.98 

18.44 
18.68 

• 

14.02 
12.96 
13.69 
12.09 
12.88 
18.20 
12.96 


$14.69 

17.67 

• 

17.97 
17.61 

* 

17.70 
J6.76 
17.96 
16.13 
16.06 
17.77 
16.08 


$21.64 
26.34 

28.78 
29.93 

85.26 
22.98 
27.80 
29.87 
26.26 
27.98 
27.89 
24.26 


$80.68 
80.91 
29.09 
34.19 
85.44 
36.97 
84.22 
28.27 

»  80.81 
31.69 
84.08 
84.00 
89.08 
28.62 


Average  for  United  States.. 


16.08 


18.42 


13.21 


16.96 


27.29 


80.89 


'Included  in  "Other  staters." 

tl918 :  California,  Colorado,  Connecticut,  Indiana,  Maryland.  Massachusetts. 
Minnesota,  Missouri.  New  Jersey,  and  West  Virgrinia ;  1914 :  California,  Colorado. 
Connecticut,  Indiana,  Maryland.  Massachusetts,  Minnesota,  Mississippi,  Mis- 
souri, New  Jersey,  and  West  Virginia ;  1915 :  Colorado,  Connecticut,  Indiana. 
Maryland,  Massachusetts.  Minnesota,  Missouri,  New  Jersey,  and  West  Virsinia : 
1916 :  California,  Colorado,  Connecticut,  Indiana,  Maryland,  Massachusetts,  Min- 
nesota. Missouri,  New  Jersey,  and  West  Virginia :  1917 :  Colorado,  Connecticut, 
Georgia,  Indiana,  Maryland,  Massachusetts,  Minnesota,  Missouri,  Washington,  and 
West  Virginia :  1918 :  Colorado,  Connecticut,  Georgia,  Maryland,  Massachusetts. 
Minnesota.  Washington,  and  West  Virginia. 


Market  Prices. 

The  average  monthly  prices  of  the  principal  grades 
of  pig  iron  either  at  the  blast  furnaces  or  at  the  nearest 
market  during  the  war  period,  according  to  published 
market  quotations,  are  of  interest  in  comparison  with 
the  general  average  prices  per  ton  of  pig  iron  in  the 
United  States  reported  to  the  Survey  by  blast-furnace 
operators.  Beginning  at  $30  a  ton  in  December,  1916, 
the  price  rose  almost  steadily  from  February  to  July, 
1917,  when  it  reached  $52.50  a  ton,  according  to  the 
Iron  Age  ($53.52,  according  to  Metal  Statistics).  These 
figures  are  among  the  top  prices  paid  for  pig  iron  of  this 
grade  since  the  Civil  War. 
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The  effect  of  Government  regulation  brought  down 
pig  iron  prices  precipitately  so  that  from  October,  19 17^ 
until  March  31,  1918,  basic  iron  was  stationary  at  $33  a 
ton.    During  1918  there  was  no  normal  market.    The 
demand  for  war  purposes  exceeded  the  supply  but  the 
requirements  of  n^anufacturers  of  war  material  were 
satisfied  so  far  as  was  possible  through  allocationft  placed 
by  Government  authority.     Pig-iron  producers  desired 
higher  prices  for  the  second  quarter  of  1918,  but  the  War 
Industries  Board  ordered  a  reduction  of  $1  a  ton,  effect- 
ive April  1,  making  basic  iron  $32  a  ton  at  Valley  fur- 
naces^    On  October  1  all  grades  of  pig-iron,  except  Bess- 
emer, were  advanced  $1  a  ton,  by  authority  of  the  War 
Industries  Board,  the  price  of  basic  iron  thus  bein^r 
brought  up  to  $33  once  more.     Beginning  October  1  a 
partial  zoning  of  pig-iron  prices  was  adopted  in  order  to 
put  Virginia  and  Tennessee  blast  furnaces  on  a  more 
equitable  basis  as  compared  with  those  in  the  Pittsburgh 
and  Birmingham  districts,  and  to  this  end  furnaces  north 
of  the  Potomac  and  east  of  the  AUeghenies  were  permit- 
ted to  quote  prices  based  on  Pittsburgh  and  those  south  of 
Ohio  and  Potomac  rivers  were  given  Birmingham  as  a 
basing  point. 

Blast  Furnaces. 

The  number  of  furnaces  in  blast  on  June  30  and  De- 
cember 31  and  the  total  number  of  stacks  recorded  for 
the  years  1917  and  1918,  not  including  any  electric  reduc- 
tion furnaces,  as  published  by  the  bureau  of  statistics  of 
the  American  Iron  and  Steel  Institute,  are  as  follows  * 
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Blast  fufTiaces  in  the  UniUd  States,  1911  and  1918. 


STATE 


Furnaces  in 
blast  June  80, 
1917. 

Dec.  81,  1917 

Furnaces  in 
blast  June  80, 
1918. 

In. 

o 

3 

Dec.  81,  1918 


O 


^ 
S 

^ 


Pennsylvania 
Ohio 

Illinois    . 
Alabama 
New    York__ 
Virginia   . 
Tennessee 
Colorado 
Missouri    . 
Oregon 


Washinffton  ... 

Maryland   

New  Jersey 

Wisconsin    

Minnesota    

Indiana 


Micbig'an    

West    Virginia- 
Kentucky   

Georgia 

Texas     


Mississippi  

Cononecticut  . 
Massachusetts 


186 

72 

22 

84 

21 

12 

12 

4 

2 

0 

0 

4 

4 

6 

8 

12 

12 

4 

4 

0 

0 

0 

2 

1 


122 

64 

17 

84 

21 

16 

10 

8 

2 

0 

0 

2 

6 

5 

8 

18 

12 

3 

4 

1 

0 

0 

2 

1 


41 
15 
7 
13 
4 
4 
6 
8 
0 
1 
1 
8 
0 
S 
0 
1 
2 
1 
8 
8 
2 
1 
1 
1 


168 

79 

24 

47 

26 

19 

16 

6 

2 

1 

1 

5 

5 

8 

3 

14 

14 

4 

7 

4 

2 

1 

8 

2 


187 

71 

24 

81 

24 

13 

12 

4 

2 

0 

1 

4 

4 

4 

8 

16 
11 
8 
6 
0 
0 
0 
2 
1 


127 

74 

23 

80 

23 

13 

9 

8 

3 

0 

1 

3 

8 

5 

3 

16 

12 

4 

5 

0 

0 

0 

2 

1 


88 
6 
2 

14 
4 
6 
7 
8 
0 
1 
0 
2 
2 
8 
0 
0 
2 
0 
2 
4 
2 
1 
0 
1 


166 

79 

26 

44 

27 

19 

16 

6 

8 

1 

1 

6 

6 

8 

8 

16 

14 

4 

7 

4 

2 

1 

2 

2 


867 


889 


116 


466 


871 


860 


99 


469 


IRON  ORE  PRODUCERS  IN  1918. 

Woodstock  Operating  Corp.,  Anniston,  Ala.  Mines  Woodstock, 
Calhoun  County  and  Woodstock,  Talladega  County,  Ala. 

Alexander  Tison,  Talladega,  Ala.  Mines  at  Arizola,  Talla- 
dega County,  Gadsden,  Etowah  County,  Farr,  Shelby  County,  Ala. 

The  Alabama  Co.,  Birmingham,  Ala.  Mines  at  Attalla  No. 
1,  Etowah  County;  Hammond,  Jefferson  County;  Ironaton,  Talla- 
dega County;  Attalla  No.  2,  Etowah  County,  and  Citico,  Etowah 
County,  Ala. 

Citico  Furnace  Co.,  H.  S.  Chamberlain,  Pres.,  Chattanooga, 
Tenn.     Mines  at  Attalla  No.  2  and  Citico,  Etowah  County,  Ala. 

Republic  Iron  &  Steel  Co.,  Youngstown,  Ohio.  Mines  at  Rai- 
mond  No.  1,  Jefferson  County;  Raimond  No.  2,  Jefferson  County; 
Raimond  No.  3,  Jefferson  County;  Raimond-Roup,  Jefferson  Coun- 
ty; Alfretta  No.  1,  Jefferson  County;  Spaulding,  Jefferson  County; 
Tannehill,  Tuscaloosa  County;  and  Houston,  Tuscaloosa  County, 
Ala. 

Sloss-Sheffield  Steel  &  Iron  Co.,  Birmingham,  Ala.  Mines  at 
Sloss  Nos.  1  and  2,  Jefferson  County;  Irondale,  Jefferson  County, 
Russellville,  Franklin  County,  and  Compton,  Blount  County,  Ala. 


118      GEOLOGICAL  SURVEY  OF  ALABAMA. 


Tennessee  Coal,  Iron  &  R.  R.  Co.,  Birmingham,  Ala.  Mines 
at  Fossil,  Ishkooda,  Muscoda,  Jefferson  County;  Gredey,  Tusca- 
loosa County;  and  Champion,  Blount  County,  Ala. 

Dkniel  A.  Farrell,  Atlanta,  Ga.  Mine  at  Dugger,  Calhoun 
County,  Ala. 

Robinson  Mining  Co.,  American  Trust  Bldg.,  Birmingham, 
Ala.     Mines  at  Keewanee  and  Glen  Iris,  Jefferson  County,  Ala. 

William  Siglin,  Bluffton,  Ala.  Mine  at  Bluffton,  Cherokee 
County,  Ala. 

J.  C.  Burt,  Exec.,  Box  100,  Talladega,  Ala.  Mine  at  Bart, 
Talladega  County,  Ala. 

Chamblee  Land  &  Dev.  Co.,  Tuscaloosa,  Ala.  Mine  at  Cham- 
blee  Land  &  Dev.  Co.,  Tuscaloosa  County,  Ala. 

Columbiana  Ore  Co.,  25  E.  Baltimore  St.,  Baltimore,  Md. 
Mine  at  Nelson,  Shelby  County,  Ala. 

Woodward  Iron  Co.,  Woodward,  Ala.  Mines  at  Docray,  Tus- 
caloosa County;  Woodward  1,  2,  and  3,  and  Songo,  Jefferson 
County,   Ala. 

Jirama  Ore  Co.,  Gadsden,  Ala.  Mine  at  Tumlin  Gap,  Etowah 
County,  Ala. 

Birmingham-Trussville  Iron  Co.»  Jefferson  County  Bank  Bldg., 
Birmingham,  Ala.     Mine  at  Crudup,  Etowah  County,  Ala. 

Birmingham  Ore  &  Mining  Co.,  American  Trust  Bldg.,  Bir- 
mingham, Ala.     Mine  at  Helen-Bess,  Jefferson  County,  Ala. 

Thomas  Furnace  Co.,  Niles,  Ohio.  Mine  at  Jenifer,  Talladega 
County,  Ala. 

Bass  Foundry  &  Machine  Co.,  Rock  Run,  Ala.  Mines  at  Lang- 
don  and  Weems,  Cherokee  County,  Ala. 

Cambro-Clinton  Mining  Corp.,  Jefferson  County  Bank  Bldg., 
Birmingham,  Ala.     Mine  at  Watseka,  Blount  County,  Ala. 

Alabama  Fuel  &  Iron  Co.,  Brown-Marx  Bldg.,  Birmingham, 
Ala.     Mine  at  DeVaney,  Franklin  County,  Ala. 

Pinkney  Mining  Co.,  Russellville,  Ala.  Mine  at  Eureka, 
Franklin  County,  Ala. 

Sheffield  Iron  Corp.,  Sheffield,  Ala.  Mine  Wilson,  Ryde  and 
Hurst,  Franklin  County,  Ala. 

Shook  &  Fletcher  Supply  Co.,  Inc.,  Brown-Marx  Bldg.,  Bir- 
mingham, Ala.  Mines  at  Russellyille  Nos.  3,  4,  and  5,  Franklin 
County,  Ala. 

Shelby  Iron  Co.,  Shelby,  Ala.  Mine  at  Shdby,  Shelby  County, 
Ala. 

Clinton  Mining  Co.,  'Brown-Marx  Bldg.,  Birmingham,  Ala. 
Mine  at  Clinton  (Steinman),  Jefferson  County,  Ala. 

Central  Iron  &  Coal  Co.,  Holt,  Ala.  Mines  at  Valley  View, 
Jefferson  County  and  Friedman,  Tuscaloosa  County,  Ala. 
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MANGANESE. 


IN  1918  the  Southern  Manganese  Corporation  exploited 
two  deposits  of  high  grade  manganese  ore  in  the  Al- 
toona  district,  Blount,  and  Etowah  counties.  This  high 
grade  ore  made  up  more  than  66  per  cent  of  the  produc- 
tion qt  the  state.  There  were  small  amounts  of  low 
grade  ore  shipped  from  GaUioun,  Clay,  and  Talladega 
counties. 

Manganese  arid  Mangamfercue  ore  shipped  during  the  years  of 

1917  and  1918. 


Ore  containing  36  per 

cent  of  manganese 

or  more. 


Ore  containing  10  to  86 
per  cent  of  manganese 


YEAR 


o  45 

1 1 


|l 


S 

II 


1917 
1918 


264 
709 


$10,688 


448 


$8,424 


*0nl7  one  producer.    Geological  Survey  is  not  at  liberty  to  publish  flsures. 


MANGANESE  PRODUCERS  IN  1918. 


Southern  Manganese  Corp.,  Anniston,  Ala.  Mines  at  Fields, 
Calhoun  County,  Altoona  and  Cave  Springs,  Etowah  County,  Ala. 

Vassar  L.  Allen  &  P.  King  (Lessees),  Birmingham,  Ala.  Mine 
at  Allen  &  King,  Clay  County,  Ala. 

Hebert,  SeweU  &  Pasquier,  612  Broad  St.,  Gadsden,  Ala.  Mine 
at  Lodo,  Etowah  County,  Ala. 

Nickles  &  Northern,  Talladega,  Ala.  Mine  at  N.  &  W,  Talla- 
dega County,  Ala. 
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LIME. 


DURING  the  year  1918  there  was  a  decrease  in  the 
production  of  lime  in  Alabama,  as  compared  with 
the  production  of  tlie  preceding  year.  The  total  product 
of  9  plants  in  1918  was  49,209  short  tons,  a  decrease 
from  1917  of  17,535  tons  or  26.2  per  cent. 

The  value  of  the  product  was  $439,366  an  increase  of 
$126,835  or  33.1. 

The  most  important  use  of  the  lime  produced  was 
for  building  purposes,  40.8  per  cent  of  the  product  is 
definitely  so  credited  in  the  returns  while  the  greater 
part  of  the  lime  sold  to  dealers  and  most  of  the  hydrated 
lime  go  to  building  purposes.  Other  chief  uses  of  lime 
are  in  chemical  works,  paper  mills,  sugar  factories,  agri- 
culture, tanneries,  slag  cement,  etc. 

Shelby  County,  as  heretofore,  was  the  largest  pro- 
ducer in  1918.  The  other  producing  counties  in  the  or- 
der of  their  importance  ar^  Blount  and  Jackson. 

The  following  tables  give  some  additional  data  on 
the  lime  production  in  Alabama  in  1917  and  1918. 

For  a  full  account  of  the  lime  industry  in  the  United 
States,  those  interested  are  referred  to  the  article  on 
Lime,  by  G.  F.  Loughlin,  in  "Mineral  Resources  of  the 
United  States,  1918." 


lAme  6umed  and  sold  in  Alabama  in  1917  and  1918, 


YEAR 

Rank  of  state 
by  quantity 

s 

Rank  of  state 
by  value 

Average  price 
per  ton 

Number  of 
plants  in 
operation 

1917  - 

1918  

Increase  or 

16 

17 

66.744 
49,209 

-17.535 
-  26.2 

$388,211 
439,366 

+  126,886 
+    83.1 

17 
16 

1 

$5.74 
8.93 

3.19 
6.57 

10 
9 

Percentage  

• 
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Ume  sold  in  Aktbama  in  1917  wnd  1918  by  uses. 


YEAR 


$1 

3s 


« 


X  w 
ftp 
ft 

|l 


t 


1917 


Buildins   lime  _ 
Chemical  works 

Paper  mills  

Sugar  factories 

Tanneries 

Agriculture  


Dealers,  uses  not  specified 

Other  uses  and  undistributed. 


TotaL 


1918 


Building  lime   

Metallurgy    

Paper  mills 

Sugar  factories 

Tanneries    


Agriculture    

Dealers,   uses  not  specified 

Other  uses  and  undistributed 

Total _.. 


40.886 
8,222 
7,660 
1,210 

1.701 
11.290 


Percentage  of  increase  or  decrease  in  1918. 
Hydrated  lime  (included  in  toUl),  1917.... 
Hydrated  lime  (included  in  total),  1918_ 


Increase  or  decrease  of  hydrated  lime  in  1918 — 
Percentage  of  increase  or  decrease  of  hydrated 
lime  in  1918 


$287,410 
16.608 
86,968 

7,469 

* 

9,816 
69.879 


$6.68 
6.79 
6.66 
8.08 
6.14 
6.07 
6.42 
9.09 


66,744 

888.211 

6.29 

27.770   ' 

$267,070 

$8.61 

6,877 

66.488 

7.42 

4.668 

88.808 

8.08 

• 

* 

8.62 

• 

• 

8.68 

1,947 

17,486 

6.90 

* 

• 

8.68 

* 

• 

10.97 

'Included  in  undistributed. 


Lifme  consumed  in  Alctba/ma  in  1918, 


LIME,  1918 

Consumption  of  Lime 
per  capita  (short  tons) 

Consumed 

Shipped  out 
of  State 
(short  tons) 

Shippd  into 

State 
(short  tons) 

00 

A 

Population  in 
1918  (estimated) 

Produced 
(short  tons) 

Quicklime 
(short  tons) 

Hydrated  lime 
(short  tons) 

49,209 

18.819 

2.681 

81.448 

8.684 

.01 

.01 

2.896.270 
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Nwmh€T  of  Ume  fcilrw  in,  Alabama  using  vwrious  kinds  of  fu/U 

1917  and  1918. 


I 

1 

3 
O 

Natural 

■ 

la 

1 

s 

1 

Coal  and 
Wood 

1 

II 

1 

IfilT 

4 
4 

1 

•  * 

12 
2S 

17 

IfilR 

29 

Kilns. 

By  W.  E.  Emley. 

The  accompanying  table  contains  evidence  of  a  cer- 
tain amount  of  confusion  in  the  common  usage  of  the 
names  applied  to  different  types  of  limekilns.  It  was 
thought  advisable  to  include  kilns  called  "shaft,"  "verti- 
cal," "continuous,"  or  "gas"  in  the  column  headed  "flame 
or  patent  kilns,"  assuming  these  all  to  be  different  names 
for  the  same  thing.  It  is  possible  that  this  assumption 
may  be  incorrect. 

In  order  to  avoid  such  confusion  in  the  future,  and 
for  the  broader  purpose  of  establishing  a  system  of  no- 
menclature within  the  industry,  the  following  definitions 
of  the  different  types  of  kilns  are  suggested : 

A  "field"  kiln  is  distinguished  from  all  other  types  by 
being  intermittent  in  its  operation.  Firing  is  continued 
until  the  contents  of  the  kiln  are  calcined,  when  the  kiln 
is  entirely  emptied.  Under  some  conditions  it  may  be 
demolished  and  rebuilt  after  each  burn.  A  "continuous" 
kiln  is  a  kiln  of  any  type  other  than  a  field  kiln. 

A  "pot"  kiln  is  a  vertical  shaft  kiln  which  is  continu- 
ous in  its  operation.  Its  peculiar  characteristic  is  that 
the  fuel  and  stone  are  charged  into  the  kiln  in  alternate 
layers. 

A  "flame"  kiln  is  a  vertical  kiln  which  is  continuous 
in  its  operation.  Its  name  is  derived  from  the  fact  that 
only  the  flame  of  the  fuel  and  not  the  fuel  itself  comes 
into  contact  with  the  stone  or  lime.  This  type  is  some- 
times known  as  a  "patent"  kiln,  but  the  term  "flame"  is 
to  be  preferred  as  more  significant. 
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A  "rotary"  kiln  needs  no  description. 

The  term  "gas  kiln"  is  to  be  avoided  in  this  connec- 
tion because  it  indicates  the  kind  of  fuel  rather  than  the 
type  of  kiln. 

As  a  part  of  the  work  of  the  Air  Nitrates  Corpora- 
tion, financed  by  the  Government,  a  lime  plant  was  built 
at  Muscle  Shoals,  Ala.,  in  1918,  that  was  equipped  with 
seven  rotary  kilns,  each  8  by  125  feet. 


Capacity  and  kind  of  lime  kilns  used  in  Alabama  in 

1918, 

Capacity 

(short  tons 
per  day) 

o 

&4 

Flame 

Rotary 

Field  and 
Unspecified 

Total  used 
1018 

861 

2 

26 

1 

29 

82 

Hydrated  Lime. 

There  were  three  plants  in  Alabama  that  produced 
hydrated  lime  in  1918.  The  total  quantity  produced  for 
this  year  was  6,327  short  tons  valued  at  $61,271  as 
compared  with  6,541  tons  valued  at  $48,089  in  1917,  a 
decrease  in  quantity  of  214  tons  or  3.2  i5er  cent  and  an 
increase  in  value  of  $13,182  or  27.3  per  cent.  The  aver- 
age price  per  ton  was  $7.35  in  1917  and  $9.68  in  1918 
an  increase  of  $2.33  per  ton  or  31.7  per  cent.  The  pro- 
duction of  hydrated  lime  in  1918  was  12.8  per  cent  of  the 
total  production  of  the  State. 


Hydrated  lime  sold  in  Alabama  in  1917  and  1918. 


YEAR 


Quantity 
(short 
tons) 


Value 


1917 
1918 


IncreAe  or  decrease.. 
Percentasre    


6.641 
6.827 

-  214 

-  3.2 


+ 


$48,089 
61,271 

18.182 
27.8 
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LIME  PRODUCERS  IN  1918. 

Cheney  Lime  Co.,  Allgrood,  Ala.  Mine  at  Alls^ood,  Blount 
County,  Ala. 

W.  L.  Buckels,  Box  402,  Ft.  Payne,  Ala.  Mine  at  Ft.  Payne, 
DeKalb  County,  Ala. 

Calera  Lime  Works,  Calera,  Ala.  Mine  at  Calera,  Shelby 
County,  Ala. 

Keystone  Lime  Co.,  Charleston,  S.  C.  Mine  at  Keystone,  Shel- 
by County,  Ala. 

Lon£:  View  Lime  Works,  1116  American  Trust  Bldg.,  Bir- 
mingham, Ala.    Mine  at  Longview,  Shelby  County,  Ala. 

Newala  Lime  Works,  Newala,  Ala.  Mine  at  Newala,  Shelby 
County,  Ala. 

Saginaw  Lime  &  Lumber  Co.,  Saginaw,  Ala.  Mine  at  Sag:i- 
naw,  Shelby  County,  Ala. 

Milmay  Lime  Works,  Saginaw,  Ala.  Mine  at  Saginaw,  Shelby 
County,  Ala. 

O'Neals  Lime  Works,  Eureka,  Ala.  Mine  at  Varnous,  Shelby 
County,  Ala. 


MICA. 


By  Waldemar  T.  Schaller. 


Introduction. 

MICA  is  used  in  the  form  of  sheet  mica,  splittings  and 
ground  mica.  The  uncut  sheet  of  smallest  practic- 
able size,  known  as  punch  mica,  should  yield  a  disk  or 
washer  at  least  IV2  inches  in  diameter  if  the  mica  is  stain- 
ed and  114  inches  in  diameter  if  the  mica  is  clear.  The 
smallest  "plate  sheet"  should  yield  a  rectangle  at  least 
114  by  2  inches.  Sheet  mica  is  used  in  various  sizes, 
chiefly  for  insulation  in  electric  appliances,  for  glazing 
the  fronts  of  stoves,  for  lamp  chimneys  and  shades,  and 
for  phonograph  diaphragms.  Both  domestic  and  foreign 
mica  are  used  for  these  purposes.  For  certain  high-po- 
tential electric  appliances  only  a  high-grade  mica  free 
from  inclusions,  cracks,  pin  holes,  or  other  defects,  can 
be  used. 

Splittings  or  films  are  very  thin  sheets  of  mica,  about 
a  thousandth  of  an  inch  thick.  These  are  manufactured 
into  built-up  mica  boards,  such  as  micanite,  micabeston» 
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micabond,  and  micadamite.  -No  appreciable  quantity  of 
splittings  or  films  of  domestic  mica  is  sold,  practically 
the  entire  supply  of  splittings  consiuned  in  the  manufac- 
ture pf  mica  board  being  imported.  This  built-up  mica 
board  is  largely  used  in  electric  insulation. 

Ground  mica  finds  its  chief  applications  in  the  manu- 
facture of  patent  roofing,  in  the  annealing  of  steel,  in  lub- 
rication, and  in  decoration.  These  and  other  uses  are 
described  in  detail  below.  Although  some  ground  mica 
is  imported,  the  bulk  of  such  mica  consumed,  about  96  per 
cent,  is  of  domestic  origin.  Mica  has  been  estimated  to 
constitute  about  4  per  cent  of  all  igneous  rocks,  and  as 
no  special  property  is  required  of  mica  suitable  for  grind- 
ing, it  is  evident  that  any  desired  quantity  of  ground 
mica  can  be  produced  in  this  country. 

The  requirements  for  sheet  mica  to  be  used  in  the  in- 
dustries are  very  particular,  and  only  a  very  small  per- 
centage of  the  total  mica  extracted  can  finally  be  utilized 
as  sheet.  The  specifications  for  mica  to  be  used  in  high- 
potential  appliances,  such  as  are  used  in  wireless  appara- 
tus and  in  airplanes  and  automobile  trucks,  are  very 
rigid. 

Owing  to  the  restrictions  imposed  on  the  importation 
of  mica  the  question  has  arisen  whether  the  entire  de- 
mand of  the  country  can  be  supplied  by  the  domestic  pro- 
duction. This  question  can  not  be  definitely  answered  at 
present,  but  there  seem  to  be  grave  doubts  as  to  the  do- 
mestic output  being  sufficiently  increased. 

The  sheet  mica  imported  from  India  has  been  largely 
used  in  many  industries  in  this  country  and  has  been  gen- 
erally found  to  give  very  satisfactory  results.  Much  of 
the  domestic  mica  produced  is  said  to  be  unfit  for  many 
of  the  purposes  to  which  Indian  mica  is  applied.  An  in- 
quiry as  to  the  possibility  of  domestic  mica  replacing  im- 
ported Indian  mica  must  have  reference  to  the  quality  of 
the  domestic  mica  and  the  quantity  of  suitable  material 
which  can  be  produced.  Several  large  users  have  stated 
that  this  country  contains  deposits  of  mica  which  is  fully 
as  good  as  the  Indian  mica. 

For  the  18-year  period  1900-1917  the  proportion  of 
the  consumption  of  sheet  mica  (including  splittings)  rep- 
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resented  by  domestic  production  has  averaged  about  38.5 
per  cent,  with  extreme  variations  of  14  per  cent  in  1902 
and  64  per  cent  in  1908.  The  average  for  1900-1913  was 
38  per  cent.  For  the  years  1908-1907,  1909,  and  1912- 
1918  the  percentages  lay  between  30  and  50.  For  the 
war  yearfi  the  percentages  have  shown  very  little  change, 
being  41  for  1914,  40  for  1915,  40  for  1916,  42  for  1917, 
and  40  for  1918.  In  other  words,  there  has  been  very  lit- 
tle change  in  the  ratio  of  domestic  producti6n  to  consump- 
tion of  sheet  mica  since  1913.  This  ratio  shows  a  de- 
crease, however,  as  compared  with  the  years  immediately 
preceding  1914,  except  1912,  for  the  percentages  were 
44  for  1913,  30  for  1912,  59  for  1911,  56  for  1910,  49  for 
1909,  and  64  for  1908.  For  the  years  1900  to  1907  the 
percentage  was  lower  than  38  each  year. 

Production. 

The  domestic  output  in  1918  came  from  10  states, 
which,  grouped  in  the  order  of  quantity  of  sheet  mica 
produced,  were  North  Carolina,  New  Hampshire,  Geor- 
gia, Virginia,  South  Dakota,  Alabama,  Colorado,  South 
Carolina,  New  Mexico,  and  Wyoming.  As  in  previous 
years.  North  Carolina  led  all  other  States  both  in  quan- 
tity and  in  value  of  mica  produced. 


Percentages  of  mica  produced  in  1918  by  different  States. 


Quantity 


STATE 


Sheet 


Scrap 


Total 
Value 


North    Carolina . 
New   Hampshire.. 

GSeoriria  

Virsrinia    


All  other  states 


57 

46 

23 

28 

13 

2 

5 

18 

2 

11 

1 

100 

100 

e2 

15 
10 

7 
6 


100 


The  annual  production  of  mica  in  Alabama  for  the 
years  1912-1918  is  shown  in  the  following  table.  Where 
less  than  three  producers  reported  returns,  the  figures 
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are  omitted,  so  that  no  individual  production  is  disclosed. 
For  several  years,  therefore,  the  figures  of  production  can 
not  be  given. 


Mica  produced  in 

* 

Alabama,  1912A91S. 

.SHEET  MICA 

SCRAP  MICA 

Total  quantity 
(short  tons) 

TEAR 

Quantity 
(pounds) 

Quantity 
(short  tons) 

3 
5 

Quantity 
(short  tons) 

I? 

I 

1019 

0 

89,900 
8.400 
14.182 
18.476 
11.800 

0 

0 

16 
4 

7 
9 
6 

)      0 

• 

8.964 
6.546 
4.956 
8.628 
8.150 

0 

m 

0 

28 

65 

0 

0 

$      0 

0 

896 

660 

0 

0 

0 

• 

16 

27 

72 

9 

6 

%      0 

lOlft 

0 

1Q11 

8.964 

laiK 

6.940 

101« 

5.616 

1017 

8.628 

101R 

8.160 

*LeBS  than  three  producers.     The  figures  may  not  be  siven. 


Prices. 


Average  prices  'per  pound  paid  in  the  South  for  rough-trimmed 
sheet  mica  of  good  quality y  split  and  sorted  to  cut  the 

sizes  indicated,  1914-1918. 


SIZE    (IN   INCHES) 


1914 

1916 

1916 

1917 

$0.08 

$0.04 

$0.06 

$0,056 

.10 

.20 

.80 

.40 

.26 

.40 

.56 

.70 

.66 

.70 

.90 

1.10 

1.00 

1.00 

1.86 

1.65 

1.20 

1.26 

1.70 

1.85 

1.50 

1.60 

1.96 

2.15 

2.00 

2.10 

2.86 

8.10 

2.70 

2.80 

8.50 

8.80 

8.60 

8.60 

6.00 

4.70 

6.40 

6.20 

7.60 

7.60 

1918 


Punch   _- 
1%  by  2. 

2  by  2 

2  by  8 

8  by  3__. 

8  by  4 

8  by  6 

4  by  6 

6  by  6 

6  by  8 

8  by  10- 


$0.07 
.66 
.90 
1.80 
1.76 
2.06 
2.45 
8.46 
8.90 
6.00 
8.00 


The  average  fluctuations  in  prices  of  domestic  sheet 
mica  for  the  year  1918  are  shown  in  the  following  table : 
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Average  prices  per  pound  of  domestic  trimmed  sheet  mica  in  19J8, 


Sue  (in  inches) 


Punch  __ 
1%  by  2. 
2  by  2 

2  by  8 

8  by  8 

3  by  4 

8  by  6 

4  by  6 

6  by  6_ 

6  by  8 


8  by  10 


January 


$0.06 
.46 
.76 
1.20 
1.60 
1.90 
2.26 
8.26 
8.76 
4.86 
8.00 


May 


$0.07 
.46 
.80 
1.80 
1.76 
1.96 
2.26 
8.46 
4.00 
6.86 
8.00 


July 


$0.08 
.66 
.96 
1.86 
1.76 
2.06 
2.40 
8.26 

6.60 
8.00 


Nov. 


$0.09 
.66 
1.00 
1.46 
1.90 
2.80 
2.96 
8.80 


Dee. 


$0.07 
.55 
.95 
1.S5 
1.85 
2.15 
2.65 
8.50 

6.60 
7.50 


Uses. 

The  different  uses  to  which  mica  is  put  depend  on  its 
form — whether  in  sheets  or  in  powder.  Sheet  mica  is 
used  in  the  electrical  industry,  for  glazing,  and  to  some 
extent  for  other  purposes.  Ground  mica  is  used  chiefly 
in  the  decorative  trades,  for  annealing,  for  lubrication, 
and  in  patent  roofing. 

Sheet  mica  finds  its  greatest  use  in  the  electrical  in- 
dustry, where  an  insulating,  noninflammable  material  is 
necessary.  It  is  used  in  sheets  and  as  washers  and  disks 
in  dynamo-electric  machinery,  electric-light  sockets,  spark 
plugs,  insulators,  guards  in  rheostats,  fuse  boxes,  and 
telephones.  Flexible  cloth  and  tape,  covered  with  mica, 
find  varied  uses  in  electrical  apparatus.  Sheet  mica  is 
used  for  glazing  the  fronts  of  stoves,  for  furnace  sight 
holes,  for  screens  in  front  of  highly  heated  material,  for 
optical  lanterns  as  a  retarder  of  heat  waves,  and  for 
making  lamp  chimneys  and  lamp  shades.  It  is  also  used 
in  spectacles  (amber-colored  phlogopite  would  seem  to 
be  the  ideal  material  for  goggles  in  oxy-acetylene  weld- 
ing) ,  motor  goggles,  sand  blasting,  sight  holes  of  divers' 
helmets  and  smoke  helmets,  compass  cards,  automobile 
shields,  phonograph  diaphragms,  in  windows  where  glass 
would  be  broken  by  heavy  shocks  or  by  vibrations  as  in 
the  conning  towers  of  warships  and  of  submarines,  and 
in  lantern  transparencies. 
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A  peculiar  silvery  mica  is  used  in  India  for  inlay 
work.  In  India  also  pictures  and  portraits  in  large  num- 
bers are  painted  on  sheets  of  mica. 

Sheet  mica  has  come  to  be  of  importance  as  a  war 
mineral  through  its  use  as  insulator  in  electric  appara- 
tus, especially  in  condensers,  magnetos,  and  spark  plugs ; 
also  as  windows  in  masks  worn  for  defense  against  as- 
phyxiating gases,  and  for  other  uses  where  a  transpar- 
ent, non-inflammable,  nonshattering  material  is  neces- 
sary, as  in  automobile  goggles  and  as  coverings  for 
wounds. 

Ground  mica  is  used  for  decoration  in  wall  paper,  to 
which  it  gives  lUster  and  brightness;  in  fancy  paints, 
ornamental  tiles,  concrete,  rubber  goods,  pipe  and  boiler 
coverings,  insulating  compounds,  fire-proof  paints  and 
coverings,  patent  roofing  material,  molded  mica  (ground 
mica  mixed  with  shellac),  and  calico  printing;  as  absorb- 
ent for  nitroglycerin  in  the  manufacture  of  "mica  pow- 
der ;"  in  annealing  steel ;  to  a  large  extent  as  a  lubricant 
for  wooden  bearings,  or,  mixed  with  oil,  as  a  lubricant 
for  metal  bearings;  in  the  manufacture  of  automobile 
treads  on  new  tires,  as  well  as  in  repair  stock ;  and  as  a 
filler  for  various  other  products.  Tar  and  other  roofing 
papers  are  coated  with  coarsely  ground  mica  to  prevent 
sticking  when  they  are  rolled  for  shipment.  A  possible 
^value  of  ground  mica  as  a  chemical  source  of  potash  salts 
has  been  suggested,  especially  its  direct  application  to  the 
soil  as  a  fertilizer. 

A  recently  patented  insulating  material,  claimed  to  be 
hard  and  almost  incombustible,  is  composed  of  14  per 
cent  sifted  mica,  52  per  cent  pulverized  asbestos,  20  per 
cent  mineral  caoutchouc,  10  per  cent  rubber  solution,  3 
per  cent  sulphur,  and  1  per  cent  resin.  The  material  can 
be  molded  and  wrought  and  can  be  used  as  a  substitute 
for  porcelain,  marble,  slate,  and  vulcanized  substances. 

In  India  ground  mica  is  used  for  processional  orna-^ 
ments,  such  as  lamps,  pottery,  curtains,  cloth,  and  tinsel 
decorations  on  fans,  and  in  buildings,  especially  in  tem- 
ples and  palaces.  Large  quantities  have  also  been  em- 
ployed for  medicinal  uses — ^an  application  which  has  not 
extended  beyond  its  country  of  origin. 
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Several  trade  names  have  been  given  to  the  mica  prod- 
ucts described  below. 

Micalite  is  applied  by  Ehigene  Munsell  &  Co.,  68 
Church  Street,  New  York,  N.  Y.,  to  the  mica  used  in  mica 
chimneys,  candle  shade  protectors,  and  canopies. 

Micanite  is  a  term  applied  by  the  Mica  Insulator  Ck>., 
of  Schenectady,  N.  Y.,  to  a  manufactured  mica  board  or 
plate,  built  up  by  successive  layers  from  many  small  thin 
films  of  mica,  which,  after  being  dipped  into  and  cement^ 
ed  with  shellac,  are  then  subjected  to  pressure  under  heat 
to  dry  out  the  shellac.  These  large  sheets  are  then  mill- 
ed to  the  requisite  thickness  and  made  suitable  for  many 
electrical  purposes. 

Micabeston,  which  is  similar  to  micanite,  is  manuf  ac^ 
tured  by  the  American  Mica  C!o.,  of  Newton  Lower  Falls, 
Mass.  Several  varieties  are  made,  one  of  which  becomes 
flexible  when  heated  and  rigid  when  cold,  and  is  used 
for  insulation  in  field  coils,  transformers,  armatures, 
ete.,  where  high  heat  is  not  generated,  another  variety 
remains  rigid  under  a  high  heat  and  is  used  in  commuta- 
tors of  generators  and  motors. 

Micaboiid,  made  by  the  Chicago  Mica  Co.,  of  Valpa- 
raiso, Ind.,  is  also  similar  and  is  made  in  varying  quali- 
ties with  different  properties,  depending  on  ite  use. 

Micadamite,  manufactured  by  Mierowsky  Bros.,  106- 
108  Broadway,  Jersey  City,  N.  J.,  is  similar  built-up 
micaplate,  manufactured  into  rings,  tubes,  segmente,  and 
many  other  forms  of  insulation. 

These  manufactured  mica  sheets  use  a  number  of  dif- 
ferent substences  as  binders  in  addition  to  shellac,  chief- 
ly paper  of  various  grades  (Japan  tissue,  manila,  rope, 
fish) ,  muslin  cloth,  rubber,  and  gutta  percha. 

Silberglimmer  (silvery  mica)  is  muscovite  which  has 
been  heated  to  a  sufficiently  high  temperature  to  make  it 
softer  and  opaque  and  silvery  in  appearance.  It  is  also 
known  as  annealed  mica  and  finds  a  use  in  certein  parte 
of  electric  apparatus. 

Rimco  is  mica  ground  by  a  nonmetellic  process  by  the 
Richmond  Mica  Co.,  Richmond,  Va.,  for  use  as  a  tire 
powder.  It  is  also  used  by  manufacturers  of  oils  and 
lubricating  greases. 
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Micamima,  prepared  by  the  Crawford  Mica  Co.,  of 
Crawford,  Nebr.,  is  a  coarsely  ground  mica  used  in  the 
manufacture  of  concrete  facing  material;  mixed  with 
other  minerals  it  is  used  to  give  the  effect  of  natural 
rock,  and  it  may  be  used  for  different  decorative  purposes. 

Micolith,  or  micholithic,  prepared  by  the  Texas  Mica 
Co.,  of  Pecos,  Tex.,  is  another  similar  product  used  to 
give  the  effect  of  natural  rock  to  concrete  facings. 

Tungash,  as  the  Denver  Mining  &  Manufacturing  Co., 
of  Denver,  Colo.,  calls  its  products,  is  a  bronze-colored, 
metallic-looking  material  of  value  for  decoration.  The 
crude  biotite  mica,  altered  and  hydrated,  has  a  dull  green- 
ish-black appearance  when  mined.  On  being  heated  it 
expands  to  a  light  product,  which  has  a  rich  golden- 
bronze  color  and  a  decidedly  metallic  luster. 

Clinomica  is  the  name  given  by  the  America  Mica  Co., 
62  Broadway,  New  York,  to  its  ground  clinochlore,  a 
micaceous  mineral  of  the  chlorite  group.  Clinomica  pos- 
sesses essentially  the  qualities  of  ground  mica  and  is  used 
as  a  dusting  material  in  the  rubber  and  composition-roof- 
ing industries,  for  paints,  cements,  lubricants,  molded 
electric  insulation,  and  as  a  filler  for  various  products. 

MICA  PRODUCERS  IN  1918. 
Ashville  Mica  Co.,  Biltmore,  N.  C.     Mines  in  Alabama. 


MINERAL  WATERS. 


By  Arthur  J.  Ellis. 


Character  of  Statistics. 

THE  statistics  given  in  this  report  have  been  compiled 
from  individual  reports  furnished  by  the  owners  or 
operators  of  springs  and  include,  so  far  as  can  be  ascer- 
tained, only  natural  waters  that  are  bottled  and  sold  in 
their  natural  state  or  only  slightly  altered  from  their  nat- 
ural state.  Natural  still  waters  that  have  been  artific* 
ially  carbonated,  natural  carbonated  waters  that  have  lost 
part  of  their  carbon  dioxide,  and  waters  from  which  iron 
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has  been  removed  are  included ;  but  artificial  waters  and 
natural  waters  that  have  been  flavored,  concentrated, 
fortified,  diluted,  or  otherwise  essentially  modified  in 
chemical  character  are  excluded  if  available  information 
indicates  such  treatments  Water  given  away  or  con- 
sumed at  spring  resorts,  which  constitutes  a  large  part  of 
the  annual  production,  is  excluded.  Waters  sold  at  flat 
or  meter  rates,  delivered  to  consumers  through  pipes,  or 
otherwise  obviously  municipal  supplies  or  adjuncts  to 
them  are  excluded.  This  is  the  nearest  practicable  con- 
formity with  the  commonly  accepted  definition  of  natural 
mineral  water.  No  distinction  is  made  between  mineral 
water  flowing  or  pumped  from  a  natural  spring  and  that 
flowing  or  pumped  from  a  dug,  bored,  driven,  or  drilled 
well.  Many  of  the  best-known  mineral  waters  in  the 
United  States  come  not  from  natural  springs  but  from 
wells. 

Distinction  for  statistical  purposes  between  table  and 
medicinal  waters  is  entirely  arbitrary.  Most  table  wat^ 
ers  are  clear,  sparkling,  and  without  distinct  mineral 
taste  or  odor;  many  medicinal  waters  are  highly  miner- 
alized and  have  distinct  mineral  taste  and  odor.  Yet 
some  table  waters  are  more  strongly  mineralized  than 
some  medicinal  waters,  and  many  medicinal  waters  con- 
tain less  mineral  matter  than  certain  city  supplies.  The 
basis  here  used  for  distinguishing  medicinal  from  table 
waters  is  the  report  regarding  the  spring,  and  this  dis- 
tinction is  based  in  turn  on  the  operator's  knowledge  that 
some  of  his  customers  buy  the  water  to  use  regularly  on 
their  tables  and  others  buy  it  for  an  aid  during  illness. 
A  few  strongly  mineralized  waters  are  not  sold  as  table 
waters,  and  a  few  widely  sold  table  waters  are  not  used 
medicinally,  but  many  waters  are  >  sold  for  both  uses, 
though  the  reported  sales  of  several  medicinal  waters 
have  distinctly  decreased  in  the  last  few  years. 

Mineral  Water  Trade  in  Alabama,  1918. 

Returns  from  Alabama  indicate  that  the  mineral-wat- 
er trade  in  1918  was  about  89  per  cent  less  than  it  was  in 
1917.    The  sales  amounted  to  6,315  gallons,  and  the  value 
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of  the  output  was  $1,808,  the  averagre  price  per  gallon  in- 
creasing from  10  cents  to  29  cents.  There  was  a  con- 
siderable decrease  in  the  value  of  the  output  of  table 
waters,  from  $2,072  to  $120.  Three  springs  which  were 
active  in  1917  reported  no  sales  for  1918;  three  from 
which  no  reports  were  received  were  omitted;  and  one 
which  was  idle  in  1917  reported  sales  in  1918.  Three  re- 
sorts accommodating  about  185  guests  were  maintained. 
No  bathing  establishments  were  maintained  and  no  min- 
eral waters  were  used  in  the  manufacture  of  soft  drinks. 


Sources  of  mineral  wafers  sold  in  Alabama  in  1918, 


Location 


Spring  or  well 


County 


Nearest 
post  office 


Direction 

from 
postoffice 


Distance  from 

poetolfice, 

miles 


Bladon  Springs. 


Bromberg  Gulf  Coast 
Lithia  Springs 


Gordon  Mineral  Springs 

Htaling  Springs 


I«uveme  Mineral  'Springs 

Kateblcss  Mineral 

Water  Well 

Wbite  Sulphur  WelL 


Cboctew^ 


Mobile- 


Escambia 

Washington. 
Crenshaw 

Butler 

Clarke. 


Bladon  Springs 

Bayou  Labatre— 

Canoe 

Healing  Springs. 
LuYcme , 

Greenville 

Jackson 


West. 

westw. 


Southeast 

Southeast 


1 


8 
1 


The  following  tables  add  some  details  to  the  general 
statements  above  given: 


Mineral  waters  sold  in  Alabamia  in  1917  and  1918, 


YEAR 

Commercial 
Springs 

Quantity  Sold 
(gallons) 

Average  price 
per  gallon 
(cents) 

Value  of 

medicinal 

waters 

Value  of 
table  waters 

Total  value 

1917 
1918 

18 

7 

564270 
6.816 

10 
29 

18.487 
1.688 

$2,072 
120 

$6,609 
1.808 
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Comparative  production  of  mineral  waters  in  Alabama  in 

1911  and  1918. 


YEAR 

Commei^ 

cial 
Sprinss 

Quantity 

sold 
(gallons) 

Value  of 
pRxlnct 

lfl17 

18 
7 

-  6 

-  46.2 

66.270 
6,315 

—  49.966 

-  88.8 

S5.509 

1918     __ 

1.808 

Decrease 

—          8,701 

Pereent&fr«    of    <lM»r*aMk_               ,      ,      , 

—        67^ 

A  comparison  of  American  and  European  mineral  ^wsl- 
ters,  by  Alfred  A.  Chambers,  is  griven  in  ^'Mineral  Re- 
sources of  the  United  States,  Part  II,  pages  500-508."  A 
discussion  of  the  waters  of  Alabama,  may  be  found  in  a 
report  of  the  Geological  Survey  of  Alabama,  "Under- 
ground Waters  of  Alabama,"  by  Eugene  A  Smith,  State 
Geologist,  1907. 

MINERAL  WATER  PRODUCERS  IN  1918. 

Bladon  Springs  Hotel,  A.  J.  Prince,  Prop.,  Bladon  Springes, 
Ala.     Spring  at  Bladon  Springs,  Choctaw  County,  Ala. 

Bromberg  Gulf  Coast  Lithia,  Frederick  G.  Brombefg,  Box  806, 
Mobile,  Ala.     Spring  at  West  Bayou  La  Batre,  Mobile  County,  Ala. 

Gordon  Mineral  Springs,  R.  C.  Gordon,  Canoe,  Ala.  Spring 
at  Canoe,  Escambia  County,  Ala. 

Healing  Springs,  H.  J.  Pettus,  Healing  Springs,  Ala.  Spring 
at  Healing  Springs,  Washington  County,  Ala. 

Luverne  Mineral  Springs  Co.,  C.  R.  Bricken,  Jr.,  Luveme, 
Ala.     Spring  at  Luverne,  Crenshaw  County,  Ala. 

Matchless  Mineral  Water  Co.,  H.  Z.  Wilkinson,  Mgr.,  Green- 
ville, Ala.     Spring  3  mi.  E.  Greenville,  Butler  County,  Ala. 

White  Sulphur  Water  Co.,  T.  B.  Pace,  Jackson,  Ala.  Spring 
at  Ja'ckson,  Clarke  County,  Ala. 


NATURAL  GAS. 


THERE  were  three  companies  that  produced  small 
quantities  of  natural  gas  in  1918.  Production  of  gas 
was  reported  by  three  companies,  the  gas  being  produced 
in  Jefferson,  Walker,  and  Fayette  counties.  There  was 
no  production  of  commercial  importance  in  the  State. 
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NATURAL  GAS  PRODUCERS  IN  1918. 

Fayette  Lifht  A  Fuel  Co.,  Fayette,  Ala.    Fayette  County. 
Dixie  Gas  Co.,  Jefferson  County  Bank  Bldg.,  Birmingham,  Ala. 
Jefferson  County. 

Jasper  Natural  Gas  Co.,  Jasper,  Ala.    Walker  County. 


PYRITES. 


Qualities  and  Uses. 

THE  term  pyrites  is  the  indefinite  general  trade  name 
for  any  of  the  iron  sulphide  minerals,  such  as  py- 
rite,  marcasite,  and  pyrrhotite.  Pyrite  and  marcasite 
when  pure  have  identical  chemical  composition,  namely, 
about  53  per  cent  sult)hur  and  47  per  cent  iron,  but  differ 
from  each  other  in  mode  of  crystallization.  Pyrite  forms 
cubical  crystals,  whereas  marcasite  forms  tabular  crys- 
tals. Pyrrhotite  when  pure  contains  about  40  per  cent 
sulphur  and  60  per  cent  iron,  it  is  somewhat  softer,  tar- 
nishes more  readily  than  either  pyrite  or  marcasite,  and 
is  magnetic,  whereas  the  other  minerals  are  not. 

The  greater  part  of  the  pyrites  mined  and  imported 
into  the  United  States  is  used  in  the  manufacture  of 
Sulphuric  Acid.  Pyrites,  as  commercially  used,  is  gen- 
erally referred  to  one  or  two  classes,  lump  or  fines.  The 
lump  ore,  as  its  name  implies,  consists  of  pieces  more 
than  half  an  inch  in  diameter,  with  a  certain  allowable 
proportion  of  smaller  particles,  and  is  used  in  the  condi- 
tion in  which  it  comes  from  the  mine  with  little  more 
than  a  preliminary  crushing  and  sorting  according  to 
size.  The  fines  consist  of  smaller  particles  and  generally 
have  been  obtained  by  crushing  the  ore  so  small  that  the 
pyrites  can  be  separated  from  worthless  gangue  by  some 
mechanical  process.  They  are  also  derived  from  ore  that 
has  disintegrated  as  a  result  of  leaching.  Owing  to  the 
different  methods  of  treating  these  two  kinds  of  pyrites 
for  the  extraction  of  their  sulphur,  they  can  not  be  used 
interchangeably.    The  lump  ore  conmiands    somewhat 
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higher  prices  than  the  fines,  but,  of  course,  it  is  more  diffi- 
cult to  obtain  a  lump  ore  with  as  high  a  sulphur  content 
as  that  of  fines.  As  a  result,  only  a  few  mines  or  parts 
of  a  mine  can  furnish  lump  ore  and  maintain  a  sufficient 
sulphur  content,  whereas  suitable  fines  may  be  obtained 
even  from  deposits  in  which  the  pyrites  is  sparsely  dis- 
seminated. 

No  definite  lower  limit  can  be  placed  on  the  proportion 
of  sulphur  that  a  pyritic  ore  must  contain  to  be  of  com- 
mercial grade.  In  practice,  however,  material  contain- 
ing more  than  40  per  cent  of  sulphur  is  specified,  and 
practically  none  of  the  acid  companies  use  material  that 
carries  less  than  85  per  cent  of  sulphur. 

Several  elements  or  substances  by  no  means  rare  in 
pyritic  ores  are  objectionable  as  material  to  be  used  in 
the  manufacture  of  sulphuric  acid  and  decrease  the  value 
of  the  ore  in  which  they  occur,  or  they  can  be  used  only 
by  means  of  special  treatment. 

Certain  elements,  arsenic  and  antimony  for  instance, 
are  poisonous  and  have  a  bad  effect  on  the  resulting  acid, 
but  some  of  the  larger  fertilizer  plants  do  not  reject  an 
ore  containing  less  than  1  per  cent  of  arsenic.  These  ele- 
ments are  also  injurious  from  a  manufacturing  stand- 
I)oint  if  the  pyrites  is  used  in  plants  making  acid  by  the 
contact  process,  as  they  attack  the  platinum  and  cause 
it  to  lose  its  efficiency.  According  to  Wilson,*  pyrites 
carrying  more  than  8  per  cent  of  copper  can  not  be  profit- 
ably employed  in  the  manufacture  of  sulphuric  acid.  Car- 
bonaceous material,  such  as  the  coal  adhering  to  the  py- 
rites or  "coal  brasses,"  is  apparently  heavily  penalized 
by  acid  manufacturers  because  it  yields  acid  of  a  dark 
color.  This  effect,  however,  should  not  prevent  pyrites 
containing  some  material  of  this  sort  being  used  in  mak- 
ing some  low-grade  acids  for  the  manufacture  of  ferti- 
lizers and  similar  materials.  On  the  other  hand,  how- 
ever, most  of  the  pyrites  derived  from  the  coal  beds  is 
marcasite,  which  decomposes  readily,  sometimes  ignites 
through  spontaneous  combusion,  or  oxidizes  to  sulphuric 

^WilBon,  A.  W.  G.,  Pyriten  in  Canada:  Canada  Dept.  Mines,  Mines  Branch,  Pub. 
167,  p.  22,   1912. 
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acid,  and  is  therefore  a  dangerous  or  expensive  substance 
to  leave  in  storage  duntips. 

Condition  of  Industry. 

During  the  year  of  1918  there  were  several  new 
pyrites  mines  opened  due  to  the  large  decrease  in  the  im- 
ports, and  to  the  accompanying  high  prices  of  the  ore. 
The  large  decrease  in  the  amount  imported  was  due  in 
part  to  the  difficulty  in  obtaining  ships  for  the  transpor- 
tation of  the  ore  from  Spain,  but  was  very  largely  attrib- 
utable to  the  action  of  the  Government  board  in  issuing 
licenses  for  only  a  small  part  of  the  usual  tonnage.  De- 
spite the  fact  that  several  new  mines  were  opened  there 
was  only  a  slight  increase  in  the  domestic  production 
during  the  year  of  1918  as  compared  with  the  previous 
years.  The  number  of  tons  used,  in  the  manufacture  of 
sulphuric  acid  was  far  below  the  amount  used  in  1917, 
but  the  former  users  of  the  ore  in  the  manufacturing  of 
sulphuric  acid  altered  their  plans  slightly  and  used  sul- 
phur instead  of  pyrites  and  in  this  way  met  the  great 
demand  for  the  acid ;  thus  preventing  the  decrease  in  the 
amount  of  imported  pyrites  from  affecting  the  American 
industry. 

Of  the  total  quantity  of  pyrites  produced,  199,472  tons 
were  reported  to  be  lump  and  265,022  tons  were  fines  or 
concentrates.  The  total  sulphur  content  of  the  lump  ore 
was  74,504  tons,  or  an  avefage  of  slightly  more  than  37 
per  cent  of  sulphur,  and  that  of  the  fines  or  concentrates 
was  110,984  tons,  or  an  average  of  about  42  per  cent  of 
sulphur.  The  value  of  the  lump  ore  was  $794,117,  and 
of  the  fines  or  concentrates  $1,850,398 ;  the  average  price 
of  the  lump  ore  was  therefore  $3.98  a  ton  and  that  of 
the  fines  $7  a  ton.  According  to  these  figures  the  aver- 
age price  per  unit  of  sulphur  in  the  lump  ore  was  about  10 
cents  and  the  fines  or  concentrates  about  16  cents. 
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Production  in  Alabama. 

In  1918  there  were  three  producing  pyrites  mines  in 
Alabama — ^those  of  the  National  Pyrites  &  C!opper  Co., 
the  Southern  Sulphur  Ore  C!o.,  and  the  L.  M.  Mining  As- 
sociation. All  three  of  these  mines  are  in  the  east<:en- 
tral  part  of  the  State,  in  Clay  County,  near  Pyriton.  De- 
posits in  this  region  have  been  known  for  some  time,  but 
the  mines  were  reopened  during  1917,  and  at  the  present 
time  are  producing  a  considerable  quantity  of  pyrite. 

The  deposit  at  the  National  Pyrites  &  Copper  Co/s 
mine,  formerly  owned  by  the  Alabama  Sulphur  Ore  & 
Copper  Co.,  is  in  schist  and  consists  of  irregular  lenses, 
some  of  them  300  feet  long  and  35  feet  thick.  The  de- 
X)osit  has  been  opened  by  an  incline  of  about  SO"*  slope  for 
a  distance  of  450  feet,  and  the  average  grade  of  ore 
shipped  is  reported  to  carry  about  40  per  cent  sulphur. 
Both  lump  and  fines  are  shipped.  The  ore  also  carries 
about  1  per  cent  copper. 
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The  conditions  at  the  property  of  the  Southern  Sul- 
phur Ore  Co/s  mine  are  essentially  the  same  as  at  the 
National  Pyrites  &  Sulphur  Co/s  mine,  and  both  lump 
and  fines,  containing  about  40  per  cent  of  sulphur,  are 
shipped. 

The  L.  M.  Mining  Association  has  leased  the  old  Mat- 
tison  mine,  about  2  miles  from  Pyriton.  The  ore  body  is 
reported  to  have  an  average  thickness  near  the  surface  of 
about  8  feet,  but  this  decreases  in  depth  so  that  at  the 
bottom  of  the  shaft,  which  is  135  feet  deep,  it  is  only 
about  2  feet  thick.  The  ore  is  reported  to  have  an  aver- 
age content  of  42  per  cent  of  sulphur  and  more  than  2 
per  cent  of  copper. 

Each  of  the  mines  in  the  State  reported  great  diffi- 
culty in  getting  an  adequate  supply  of  suitable  labor.  It 
is  estimated  that  the  combined  production  for  the  >ear 
was  about  25,000  tons. 

The  general  belt  in  which  the  ore  bodies  described  oc- 
cur extends  for  a  considerable  distance  beyond  the  area 
prospected  and  seems  to  be  worth  further  investigation. 
In  Coosa  County,  on  Hatchet  Creek  near  Bull  Gap,  and 
at  the  old  McGhee  gold  mine,  some  pyritic  ore  has  been 
mined  in  the  past,  and  probably  a  small  quantity  could  be 
quickly  obtained  if  required  and  possibly  a  considerable 
output  if  systematic  exploration  and  development  were 
undertaken.  According  to  the  State  geologist  of  Ala- 
bama, however,  the  pyrites  at  the  Hatchet  Creek  locality 
is  in  irregular  concretionary  masses  and  consequently  is 
probably  of  rather  small  extent. 

A  large  deposit  of  what  appears  to  be  bedded  limon- 
ite  derived  from  pyrites  is  reported  in  Shinbone  Valley,' 
10  to  15  miles  northeast  of  Pjrriton.  This  appears  to  be 
a  gossan  and  if  so  it  is  worth  testing  with  the  drill,  as 
the  indications  point  to  a  considerable  deposit  of  pyrites 
beneath  it.  W.  S,  Harper,  of  Wedowee,  Ala.,  owns  some 
of  the  properties  on  which  this  deposit  occurs.  Near 
Stonehill,  in  Cleburne  County,  in  the  vicinity  of  the 
Woods  copper  mine,  are  two  deposits  of  pyrrhotite  and 
pyrite.  The  ore  is  in  general  similar  to  that  in  the  Duck- 
town  district,  Tenn.,  and  the  deposit  at  one  of  the  locali- 
ties is  said  to  have  been  traced  more  or  less  continuously 
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for  a  distance  of  1,200  feet.    An  analysis  of  the  ore  is 
ported  to  have  shown  a  content  of  slightly  more  than  30 
per  cent  of  sulphur. 

Numerous  reports  have  been  received  of  indications 
of  pyrites  all  the  way  from  Chilton  County  west  of  Coosa 
River  northeastward  to  the  Georgia-Alabama  State  line, 
but  details  concerning  promising  localities  are  not  at 
hand.  Some  pyrites  has  been  reported  near  Gold  Branch, 
in  Coosa  County,  also  along  the  eastern  flanks  of  Talla- 
dega Mountain,  at  the  old  Hog  Mountain  gold  mine,  where 
a  vein  of  pyrites  10  to  15  feet  thick  has  been  reported. 
H.  D.  McCaskey,  of  the  United  States  Geological  Survey, 
also  noted  an  apparent  gossan  at  least  30  feet  wide  and 
possibly  50  feet  wide  on  the  south  flank  of  Horseblock 
Mountain  near  the  Chulafinnee-Abel  road.  This  tjnpe  of 
material  trends  about  east  and  west  and  outcrops  of  it  or 
of  similar  deposits  have  been  recognized  for  a  distance  of 
about  2  miles.  The  eastern  outcrop  has  been  prospected 
for  copper  in  the  past  but  without  success. 

PYRITE  PRODUCERS  IN  1918. 

National  Pyrites  &  Copper  Co.,  Pyriton,  Ala.     Mine  at  Pyri- 
ton,  Clay  County,  Ala. 

Southern  Sulphur  Ore  Co.,  700  Broadway,  Nashville,  Tenn. 
Mine  at  Pyriton,  Clay  County,  Ala. 

L.  M.  Mining  Assn.,  Pyriton,  Ala.     Mine  at  Pyriton,   Clay 
County,  Ala. 


SILICA. 
By  Frank  J.  Katz. 


ONLY  a  very  small  silica  output  in  1918  was  reported 
from  Trussville,  Jefferson  County,  Ala.  The  pro- 
duction of  silica  refractories,  cleansing,  and  abrasive  ma- 
terials in  Calhoun  and  Jefferson  counties  has  ceased.  The 
material  quarried  is  a  soft  siliceous  residue  somewhat 
like  the  Tripoli  mined  in  Missouri  and  Illinois. 
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QUARTZ  PRODUCERS  IN  1918. 

Southern   Silica   Products   Co.,   Birmingham,   Ala.    Mine   at 
Trussville,  Jefferson  County,  Ala. 


SAND  AND  GRAVEL. 


THE  production  of  sand  and  gravel  in  the  State  in 
1918  was  712,787  short  tons  valued  at  $406,973  as 
compared  with  476,678  tons  valued  at  $222,011  in  1917, 
an  increase  of  236,111  tons  of  49.7  per  cent,  and  an  in- 
crease in  value  of  $184^962  or  82.8  per  cent.  This  does 
not  include  more  than  40,000  tons  of  chert  dug  in  the 
State  and  valued  at  more  than  $17,000. 

The  quantity  of  sand  produced  in  the  State  increased 
from  355,533  tons  in  1917  to  518,565  tons  in  1918  or  43.2 
per  cent,  and  in  value  from  $139,675  to  $262,408  or  88.3 
per  cent. 

There  was  a  large  increase  in  the  production  of  gravel. 
The  increase  in  the  quantity  was  28,133  tons  or  23.1  per 
cent,  and  of  $40,617  or  49.5  per  cent  in  value.  This  in- 
crease in  all  probabiUty  was  due  to  the  construction  of 
war-time  cantonments,  railroads,  military  highways,  and 
other  war-time  necessities.  Ordinary  building  opera- 
tions were  about  the  same  as  in  1917. 

Building  and  molding  sands  made  up  49.3  per  cent  of 
the  total  quantity  of  the  sand  produced;  building  32.5, 
moulding  16.8.  There  was  an  enormous  increase  in  rail- 
road ballast  in  1918.  The  output  increasing  from  12,690 
tons  to  165,131  tons  in  1918,  an  increase  of  152,441  tons 
or  1210  per  cent,  and  in  value  from  $3,014  to  $82,980, 
an  increase  of  $79,966  or  2656  per  cent.  The  sahd  and 
gravel  products  of  the  State  were  1.15  per  cent  of  the 
total  production  of  the  United  States. 

The  following  tables  give  a  comparison  of  the  produc- 
tion of  sand  and  gravel  in  1918,  and  1918,  the  produc- 
tion, and  kinds  of  sands  and  gravel  for  these  two  years. 
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Producti4)n  in  short  tons  of  sand  and  gravel  in  Alabwma  in 

1917  and  1918. 


SAND 

GRAVEL 

TMal' 

^ 

a 

1 

s 
> 

•a 

a 

s 

a 

J 

a  — 

1017 

• 

866.688  $189,676 
618.666    262.408 

121.146 
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$82,886 

122,968 
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$222,011 
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184.962 
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168,082 
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122.788 
88.3 
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per  cent,  whereas  stone  sold  for  other  purposes  (tei 

zo,  flux,  pulverized  marble,  and  riprap)  showed  a  larger 

tonnage  than  in  1917. 

Exact  figures  however  for  marble  cannot  be  given  as 
there  were  in  1918  as  well  as  in  1917  only  two  producers. 

Total  value  of  atone  (limestone,  sandstone  and  marble)  produced 
in  Alabama  in  1917  and  1918,    Percentage  of  total  U.  S.  vahne^ 

rank  of  State  and  number  of  plants. 


Total  Vain* 


of  total  U. 
8.TahM 


Miimber 
of  Plaata 


State 


1917    

1918  . 

Inereaee  in  1918. 
Peroentase    


11,611.497 

1,689.721 

58.224 

8.6 


1.96 
2.02 


29 
28 


19 
IS 


Limestone. 

The  most  extensive  use  of  the  limestone  produced  in 
Alabama  in  1918  as  well  as  in  1917  was  for  furnace  flux. 
Crushed  stone  for  concrete  came  second,  but  the  value 
was  small  compared  with  that  of  furnace  flux.  For  the 
other  uses  given  in  the  table  limestone  shows  a  slight 
decrease. 

The  limestone  burned  into  lime  or  used  in  the  manu- 
facture of  Portland  cement  is  not  taken  into  account 
here,  but  is  included  in  the  value  of  each  of  the  finished 
products  in  whose  manufacture  it  was  used. 

The  total  value  of  the  limestone  sold  in  the  state  in 
1918  was  $1,370,667  as  compared  with  $1,278,908  in 
1917,  an  increase  of  7.2  per  cent. 

The  value  of  limestone  produced  in  Alabama  in  1917 
and  1918  classified  according  to  uses  of  the  stone  is  given 
in  the  following  table: 
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the  natural  sta^rnation  of  construction  work  was  thus 
intensified  by  restrictions  placed  by  the  War  Industries 
Board  upon  output,  labor  supply,  and  transportation  fa- 
cilities. Several  rock  products,  however,  although  not 
hailed  as  "war  minerals,"  were  nevertheless  very  essential 
to  the  successful  prosecution  of  the  war.  Limestone  for 
flux  and  various  important  chemical  uses,  and  dolomite 
and  ganister  for  refractory  use  were  most  noteworthy  in 
this  respect,  and  proposed  novel  uses  of  vesicular  basalt 
for  lightweight  aggregate  in  concrete  ships  and  of  large 
granite  blocks  for  the  walls  of  acid  towers  illustrated 
other  special  war-time  uses  of  "less  essential"  materials 
that  bade  fair  to  be  realized,  had  the  war  continued  for  a 
year  longer.  These  war-time  uses  are  considered  in  the 
sections  devoted  to  the  respective  stones. 

Crushed  stone,  although  its  production  was  greatly 
curtailed  during  the  war,  must  nevertheless  be  regarded 
as  a  war  material.  One  of  the  first  projects  carried  out 
by  the  National  Research  Council  was  an  investigation 
of  the  materials  available  for  rapid  road  construction  in 
the  States  along  the  Atlantic  and  Gulf  coasts.  Large 
quantities  of  crushed  stone  were  used  in  construction  of 
roads  in  the  vicinity  of  cantonments  and  other  military 
and  industrial  centers  where  improvement  of  roads  was 
of  prime  importance,  but  these  were  far  from  enough  to 
offset  the  decrease  in  use  elsewhere,  which  was  intensified 
by  lack  of  transportation  facilities. 

There  are  three  kinds  of  stone  produced  in  Alabama, 
viz;  limestone,  marble,  and  sandstone. 

There  was  a  slight  increase  in  the  value  of  the  stone 
produced  in  the  State  in  1918,  an  increase  of  3.6  per  cent 
as  compared  with  1917.  The  greater  part  of  this  in- 
crease was  in  limestone  supplied  to  metallurgical  and 
manufacturing  plants.  (Mostly  furnace  flux).  There 
was  a  decrease  of  15.3  per  cent  in  the  value  of  the  sand- 
stone produced  in  1918,  as  compared  with  1917. 

The  production  of  marble  decreased  nearly  10  per 
cent  in  1918,  but  the  State  retained  its  rank  of  fourth 
among  the  marble  producing  states.  The  quantity  sold 
for  monumental  and  building  purposes  decreased  about  25 
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not  infrequently  quarried,  the  size  of  the  blocks  beinsr 
practically  limited  only  by  the  capacity  of  the  hoisting 
machinery.  These  quarries  were  taken  over  by  the  Gov- 
ernment in  July,  1918,  and  the  output  of  buildin^r  stone 
was  greatly  curtailed.  It  was  the  plan  of  the  Glovern- 
ment  to  operate  these  quarries  in  connection  with  the 
nitrate  plants  in  that  vicinity,  the  stone  being  of  the  de- 
sired quality  and  the  supply  practically  unlimited.  A 
considerable  amount  of  new  machinery  was  placed  in 
the  quarries  and  operations  were  begun  on  a  large  scale. 
The  quarries  were  returned  to  the  owners  in  March,  1919. 
The  Oolitic  variety  is  most  extensively  used  for  build- 
ing and  monumental  work.  It  is  of  light  gray  color, 
uniform  grain,  and  homogeneous  texture.  It  possesses 
the  quality  of  cheapness,  it  can  be  cut  to  any  design  re- 
quired, and  it  is  at  the  same  time  strong  and  durable. 

If  adequate  machinery  for  doing  finishing  work  was 
installed  at  the  quarry  there  would  no  longer  be  any 
reason  for  going  out  of  the  State  for  this  grade  of  stone. 
Already  the  material  has  been  very  extensively  used  in 
public  buildings  in  Mississippi,  Tennessee,  as  well  as  in 
Alabama.  The  only  reason  why  it  was  not  used  in  the 
recently  erected  buildings  at  the  University  of  Alabama 
was  that  at  the  time  these  building  contracts  were  let,  the 
quarries  furnished  only  the  rough  sawn  stone  and  there 
was  not  in  Alabama  any  establishment  adequately  equip- 
ped for  the  dressing  of  the  stone  in  the  quantity  needed. 

The  above  statements  are  confirmed  by  a  report  on 
the  comparative  tests  made  on  the  Rockwood  stone,  and 
those  from  Bedford,  Ind.,  and  Bowling  Green,  Ky.,  by 
Prof.  Robert  H.  McNeilly,  in  the  Engineering  Laboratory 
of  Vanderbilt  University. 

From  this  report  I  give  the  following  extracts : 

"General  Characteristics. — The  Rockwood  lime- 
stone is  an  almost  pure  oolitic  limestone  with  frequent 
small  crystals  of  calcite  distributed  throughout  its  mass. 
It  resembles  closely  the  Bedford  stone  in  appearance,  ex- 
cept that  it  has  a  slightly  more  open  texture.  The  Bowl- 
ing Green  stone  is  finer  in  grain,  softer  and  more  easily 
pulverized  than  either  the  Bedford  or  Rockwood  stones, 
and  contains  an  appreciable  amount  of  petroleum,  which 
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lends  somewhat  to  the  ease  with  which  it  is  worked.  In 
all  three  stones  the  texture  is  exceptionally  uniform,  as 
it  is  almost  impossible  to  detect  the  bedding  planes  by 
eye ;  however  in  this  respect  the  Bowling  Green  stone  is 
most  marked,  and  it  is  frequently  necessary  to  test  by 
hammer  to  detect  which  is  the  bed  plane.  Rockwood 
stone  is  lighter  in  color  than  either  the  Bedford  or  Bowl- 
ing Green  stones. 

"Chemical  Analysis. — The  following  is  an  analysis 
of  the  Rockwood  stone  made  at  my  request  by  Dr.  Paul 
C.  Bowers,  Chief  Chemist  of  the  Tennessee  Geological 
Department : 

Rockwood  Stone. 

Moisture  and  loss  on  heating  to  175**  C...: 0.07 

Insoluble  siliceous  residue  (Si02,  etc.) 0.49 

Oxide  of  Iron  and  Alumina  (FeaO.  &  AlsOs) 0.30 

Carbonate   of   Lime    (CaCO«) 98.23 

Carbonate  of  Magnesia    (MgCOi) 0.97 


Total 100.06 

"Physical  Tests. — Comparative  physical  tests  of  the 
three  samples  of  stone  were  made  as  follows: 

Loss  in  weight  on  drying. 

Cross  bending  tests, 

Compression  tests. 

Absorption  tests, 

Per  cent  of  water  absorbed, 

Specific  gravity  in  bulk,  and  of  puverized  stone, 

Density, 

Abrasion  tests. 

The  results  of  these  physical  tests  are  summarized  in 
the  Conclusions  below  quoted: 

"Conclusions. — ^The  above  tests  were  made  as  nearly 
as  possible,  under  identical  conditions,  and  barring  the 
accidental  characteristics  of  the  samples,  which  were  se- 
lected at  random,  these  results  are  believed  to  represent 
truly  the  comparative  characteristics  of  each  of  the  stones 
under  consideration. 

"The  Rockwood  stone  shows  itself  to  be  a  superior 
building  stone  to  others  in  every  respect  except  density — 
but  even  here,  since  its  absorption  of  water  is  the  lowest 
of  the  three,  it  should  prove  more  durable,  while  the 
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smaller  weight  per  cubic  foot  can  be  placed  more  cheap- 
ly on  account  of  freight  charges. 

"As  compared  with  the  Bowling  Green  stone,  the 
Rockwood  shows  a  decidedly  higher  strength,  and  char- 
acteristics which  indicate  a  greater  durability.  The 
Bowling  Green  stone,  however,  is  undoubtedly  more  eas- 
ily worked  than  either  of  the  other  two  stones,  due  to  its 
being  softer  and  also  the  presence  of  oil.  This  oil  has 
the  bad  effect  of  staining  the  stone  itself  and  the  contigu- 
ous masonry  for  several  years  after  it  is  placed,  while 
the  very  ease  with  which  the  stone  can  be  worked  makes 
the  Bowling  Green  very  inferior  where  used  for  door 
sills  and  steps.  This  is  shown  well  by  the  Abraision  Test 
which  shows  the  Rockwood  stone  in  its  best  light,  as  a 
very  superior  material,  for  steps,  door  sills,  and  other 
places  subject  to  wear. 

"From  my  examination  of  these  three  stones,  I  be- 
lieve no  builder  would  make  a  mistake  in  using  any  one 
of  the  three,  for  they  are  all  unquestionably  very  superior 
building  stones.  While  each  stone  may  have  advantages 
over  the  other  for  some  specially  desired  characteristics, 
as  a  building  stone  for  general  purposes,  each  is  highly 
satisfactory. 

Respectfully  submitted, 
Robert  H.  McNeilley, 
Assistant  Professor  of  Civil 
Engineering,  VanderhUt  University. 

LIMESTONE  PRODUCERS  IN  1918. 

Southern  Bitulithic  Co.,  812  American  Trust  Bldg.,  Birming- 
ham, Ala.    Mine  at  Woodstock,  Bibb  County,  Ala. 

Cheney  Lime  Co.,  Allgood,  Ala.  Mine  at  AUgood,  Blount 
County,  Ala. 

Gulf  State  Whiting  Co.,  Mobile,  Ala.  Mine  at  Glendon,  CitcrKe 
County,  Ala. 

C.  M.  Noble,  Anniston,  Ala.  Mine  at  Cobb,  Etowah  County, 
Ala. 

The  Alabama  Co.,  Birmingham,  Ala.  Mines  at  Rock  Springs 
and  Glencoe  P.  O.,  Etowah  County,  Ala. 

Woodstock  Operating  Corp.,  Anniston,  Ala.  Mine  at  Rock 
Springs,  Etowah  County,  Ala. 

Foster  &  Creighton  Co.,  807  First  Nat.  Bank  Bldg.,  Nashville, 
Tenn.    Mine  at  Rockwood,  Franklin  County,  Ala. 

Gulf  States  Steel  Co.,  Boyles  or  Birmingham,  Ala.  Mine  at 
Boyles,  Jefferson  County,  Ala. 
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Warrior  Timber  A  Contracting  Co.,  C  McCormack,  Pres.,  226 
Woodward  Bldg.,  Birmingham,  Ala.  Mines  at  Boyles  and  Gate 
City,  Jefferson  County,  Ala. 

Dolcito  Quarry  Co.,  R.  D.  No.  6,  Box  500,  Birmingham,  Ala. 
Mine  at  Doleito,  Jefferson  County,  Ala. 

McDonough  Ore  &  Mining  Co.,  540  Brown-Marx  Bldg.,  Bir- 
mingham, Ala.    Mine  at  Gate  City,  Jefferson  County,  Ala. 

Tenn.  Coal,  Iron  &  R.  R.  Co.,  Brown-Marx  Bldg.,  Birmingham, 
Ala.    Mines  at  Ketona  and  Vanns,  Jefferson  County,  Ala. 

Sloss-Sheffield  Steel  &  Iron  Co.,  Birmingham,  Ala.  Mine  at 
N.  Birmingham,  Jefferson  County,  Ala. 

Republic  Iron  &  Steel  Co.,  Birmingham,  Ala.  Mine  at  Thom- 
as, Jefferson  County,  Ala. 

W.  B.  McCulloch,  R.  D.,  Albany^  Ala.  Mine  at  New  Decatur, 
Morgan  County,  Ala. 

Keystone  Lime  Co.,  Charleston,  S.  C.  Mine  at  Keystone,  Shel- 
by County,  Ala. 

Marble. 

The  marble  of  Alabama  is  of  two  kinds,  crystalline,  or 
true  marble,  and  non-crystalline. 

The  crystalline  or  statuary  marble  occurs  mainly  in  a 
narrow  valley  along  the  western  border  of  the  metamor- 
phic  area,  extending  from  Marble  Valley  in  Coosa  Coun" 
ty,  through  Talladega  into  Calhoun.  The  length  of  the 
marble  belt  through  Coosa  and  Talladega  counties  is 
about  50  miles.  The  width  of  the  valley  carrying  the 
marble  as  a  rule  is  from  one-quarter  to  one-half  mile, 
widening  in  places  to  a  mile  and  a  quarter,  for  example 
in  the  neighborhood  of  Sylacauga. 

The  quarries  longest  known  are  Gantt's  and  Herd's 
near  Sylacauga,  Nix's  near  Sycamore,  Bowie's  near  Ren- 
dalia,  and  Taylor's  and  McKenzie's  near  Taylor's  Mill, 
east  of  Talladega.  From  all  of  these  marble  was  quar- 
ried before  the  civil  war. 

During  1918  two  companies  reported  production  of 
marble  in  Alabama,  viz.,  the  Alabama  Marble  Company 
at  Gantt's  Quarry  and  the  Moretti-Harrah  Company, 
whose  quarry  adjoins  that  of  the  Alabama  Marble  Com- 
pany at  Gantt's.  The  other  quarries  mentioned  are  in 
Talladega  County,  near  Sylacauga. 

The  plant  of  the  Alabama  Marble  Company  at  Gantt's 
Quarry  which  was  completely  destroyed  by  fire  in  Decem- 
ber, 1910,  has  been  rebuilt  and  equipped  with  all  the  ma- 
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chinery  needed  for  the  working  up  of  any  kind  of  finished 
product. 

I  think  it  iS'  fairly  safe  to  say  that  on  the  whole  the 
marble  from  this  quarry  and  immediate  vicinity  is  oi  the 
highest  grade  of  commercial  white  marble  now  on  the 
market)  and  dbtainable  in  large  quantity.  There  are 
small  quantities  of  marble  produced  both  in  Italy  and 
Vermont  that  are  somewhat  freer  from  coloring  matter 
than  the  best  grades  that  can  be  produced  in  Alabama  in 
any  quantity.  But  on  the  other  hand,  the  poorest  grades 
in  Alabama  greatly  surpass  the  poorest  grades  produced 
elsewhere,  so  that  the  average  of  the  Alabama  deposit  is 
probably  somewhat  higher  than  that  of  any  other  so  far 
developed*,  not  excluding  even  the  mafble  from  the  Car- 
rara district  in  Italy.  The  marble  from  this  State  (Gantt's 
Quarry)  has  now  a  well  established  reputation  and  has 
been  used  in  more  than  200  important  buildings  through- 
out the  United  States. 

It  can  be  seen  in  the  galleries  of  the  National  Museum 
in  Washington. 

The  Moretti-Harrah  Company  furnishes  the  marble 
in  blocks  for  monumental  and  rough  interior  purposes. 

A  beautiful  quality  of  variegated  limestone  or  mar- 
ble— red,  pink  and  white — ^belonging  probably  to  the 
Cambrian  formation,  occurs  in  Shelby  County,  a  mile  or 
two  south  of  Shelby  Springs  station  on  the  L.  &  N.  rail- 
road, and  extending  thence  southwest  for  a  mile  or  two. 
Nothing  but  prospecting  work  has  been  done  on  this 
marble.  The  Trenton  limestone  in  the  Appalachian  val- 
leys, particularly  Jones  Valley  below  Bessemer,  contains 
marble  similar  to  that  quarried  in  the  vicinity  of  Knox- 
ville,  Tenn.  Also  at  Pratt's  Ferry  on  the  Cahaba  River 
in  Bibb  County  a  quarry  was  for  many  years  worked  in 
this  formation  and  turned  out  a  very  beautiful  quality 
of  marble  varying  in  color  from  gray  through  pink,  red 
and  brown  shades. 

A  black  marble  which  is  exceedingly  promising,  has 
been  reported  and  some  development  work  done  near  An- 
niston,  and  at  Piedmont,  Calhoun  County,  and  some  very 
handsome  specimens  of  cave  onyx  have  been  obtained 
from  near  Kymulga  in  Talladega  County. 
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In  the  Coastal  Plain  the  St.  Stephens  limestone  of  the 
Tertiary  holds  ledges  of  hard,  *  almost  crystalline  rock 
capable  of  taking  good  polish.  The  colors  vary  from 
nearly  white,  through  shades  of  yellowish  into  red,  and  it 
would  make  a  handsome  decorative  marble,  especially  for 
inside  work. 

Other  limestone  formations,  such  as  the  Subcarboni- 
ferous  and  the  Knox  Dolomite,  could  in  places  be  drawn 
upon  for  marble. 

MARBLE  PRODUCERS  IN  1918. 

The  Alabama  Marble  Co.,  Gantts  Quarry,  Ala.  Quarry  at 
Gantts  Quarry,  Talladega  County,  Ala. 

Moretti-Harrah  Marble  Co.,  Sylacauga,  Ala.  Quarry  at  Syla- 
cauga,  Talladega  County,  Ala. 

Sandstone 

The  returns  from  the  State  to  the  U.  S.  Geological 
Survey  office  shows  a  decrease  of  $2,614  in  the  total  value 
of  sandstone  produced  in  1918  or  16.3  per  cent  as  com- 
pared with  the  previous  year. 

By  far  the  greater  part  of  the  sand  stone  produced 
in  Alabama  in  1918  was  ganister  from  Rock  Run  Chero- 
kee County/ 

The  following  table  will  show  the  limestone  and  the 
sandstone  production  of  Alabama  from  1913  to  1918,  in- 
clusive. 

Value  of  limesUme  and  sandstone  production  in  Alabama, 

1913^1918. 


KIND 

1918 

1914 

1915           1916 

1917 

1918 

Limestone     

Sandstone             .   ..   .- 

$812,664 
161.111 

$787,214 
161.778 

$426,266 
80,482 

$917,659 
20.996 

$1,278,908 
17.098 

$1,370,667 
14.484 

SANDSTONE  PRODUCERS  IN  1918. 

Harbiaon-Walker  Refractories  Co.,  Pittsburgh,  Pa.  Quarry 
at  Rock  Run,  Cherokee  County,  Ala. 

J.  Black  &  Sons,  3rd  Ave.  and  19th  St.,  Birmingham,  Ala. 
Quarries  at  Woodlawn  and  Birmingham,  Jefferson  County,  Ala. 
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W.  W.  Brooks,  HartBoUe,  Ala.  Quarry  at  HarUelle,  Morgan 
County,  Ala. 

U.  S.  Engineer's  Office,  Tuscaloosa,  Ala.  Quarry  at  Lock  12, 
Warrior  River,  Tuscaloosa  County,  Ala. 


SUMMARY. 


BECAUSE  of  the  difference  in  the  units  of  measure- 
ment employed  in  the  various  branches  of  the  miner- 
al industry,  a  summation  of  the  production  of  the  year 
can  include  only  the  values  of  the  products.  It  is  also 
to  be  noted  that  a  simple  summation  of  all  the  values  of 
the  minerals  or  mineral  products  listed  in  this  pamphlet 
would  give  a  value  much  in  excess  of  the  true  value,  since 
in  many  cases,  as  for  instance  coal  and  coke,  and  iron  and 
pig  iron  and  steel,  the  second  product  is  directly  a  prod- 
uct of  the  first,  and  the  value  of  the  first  is  included  in 
that  of  the  second.  To  give  the  values  of  both  as  a  part 
of  the  total  would  be  to  repeat,  in  a  measure,  at  least  a 
partial  value  of  the  first  or  raw  product  and  would  give 
an  erroneous  result. 

As  the  Survey  has  not,  however,  the  fibres  upon 
which  to  base  an  estimate  of  the  percentage  of  each  prod- 
uct which  was  used  in  the  manufacture  of  some  other 
product,  the  summation  of  the  mineral  production  of  the 
State  as  here  given  will  be  a  simple  summation  of  the 
values  reached  by  the  individual  branches  of  the  industry. 

Accordinsr  to  this  rather  unsatisfactory  manner  of 
summation,  which  does  not  include  the  value  of  the  steel 
produced,  the  value  of  the  1918  raw  materials  and  im- 
mediately derived  products  was  $189,426,896  as  compared 
with  $158,127,150  in  1917  an  increase  of  $31,299,746  or 
19.8  per  cent. 

The  production  may  be  classified  as  follows : 

Raw  products  $77,719,831 

Pig  Iron 80,898,687 
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The  more  important  minerals  and  products  after  coal, 
pig  iron  and  coke,  are  iron  ores,  clay  products,  stone, 
cement,  sand  and  gravel,  and  lime  given  in  the  order  of 
their  relative  importance. 

Below  is  a  tabular  presentation  of  the  value  of  the 
mineral  products  of  Alabama,  as  estimated  above  for  the 
years  1912,  1918,  1914,  1915,  1916,  1917  and  19i8. 

Year  Value 

1913 - 67,530,089 

1914  56,769,559 

1915  61,791,958 

1917  158,008,952 
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THE  MICA  DEPOSITS  OF  ALABAMA 


Part  I. 


GENERAL  DISCUSSION. 
Introduction. 

FROM  its  indispensable  character  in  many  vitally  im- 
portant industries,  and  by  reason  of  the  failure  as 
yet  to  find  or  provide  a  satisfactory  substitute  for  it  in 
certain  of  its  most  important  and  rapidly  increasing 
uses,  mica  has  become  one  of  the  most  essential  and  there- 
fore valuable  of  all  the  mineral  products. 

Although  one  of  the  most  widely  distributed  of  all 
minerals  as  a  component  part  of  the  various  rocks,  work- 
able deposits  of  mica,  from  which  may  be  recovered  the 
grades  and  the  quality  chiefly  in  demand,  are  not  only 
hmited  in  number,  but  are  also  at  very  many  points  of 
origin,  inaccessibly  located  with  respect  to  transportation, 
and  largely  handicapped  as  to  economic  recovery  by  the 
irregularities  and  uncertainties  always  incident  to  its 
mode  of  occurrence. 

Of  the  distinct  varieties  of  mica  occurring  in  the  Unit- 
ed States,  six  have  been  to  greater  or  less  extent  mined, 
viz:  muscovite,  phlogopite,  roscoelite,  lepidolite,  biotite, 
and  mariposite.  Only  two  of  these  varieties,  muscovite. 
and  phlogopite,  have  received  any  general  application  in 
the  industries,  and  have  constituted  therefore  the  major 
part  of  present  mine  recoveries. 

As  regards  extent  and  availability,  and  their  more  com- 
prehensive uses,  indispensable  to  the  electrical  industry 
as  a  vital  factor  in  its  enormous  expansion,  the  varieties 
of  muscovite,  having  the  same  chemical  composition  and 
varjring  only  in  physical  characteristics,  are  the  basic 
factors  at  the  present  time  in  domestic  mica  mining  and 
manufacturing. 

Phlogopite,  next  in  order  of  commercial  importance, 
is  of  small  and  infrequent  domestic  occurrence,  the  sup- 
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ply  being  largely  imported  and  mainly  drawn  from  Can- 
ada. 

Biotite,  occurs  to  some  extent  in  Alabama  mica  mines, 
but  not  in  recoverable  amounts. 

Roscoelite  has  value  only  as  a  source  of  vanadium,  and 
lepidolite  mainly  as  containing  a  small  percentage  of 
lithium.  Mariposite  finds  limited  uses  in  the  arts  by 
reason  of  its  color.  None  of  the  last  named  varieties 
have  been  as  yet  identified  or  have  received  any  atten- 
tion in  this  State. 

Production. 

Prior  to  the  Great  War,  the  world's  suppiy  of  mica 
had  been  largely  drawn  from  India,  Canada,  and  the 
United  States,  with  lesser  but  considerable  amounts  sup- 
plied mainly  from  Brazil,  Southwest  Africa  and  Ceylon. 

The  United  States  during  the  pre-w^ar  period,  was  nev- 
er able  to  produce  more  than  forty  per  cent,  of  its  con- 
sumption of  sheet  mica,  and  in  the  higher  grades,  meet- 
ing the  requirements  for  high-potential  electrical  uses, 
its  maximum  production  fell  far  short  of  that  percentage 
of  its  requirements. 

As  the  estimated  total  annual  consumption  and  produc- 
tion of  sheet  mica  approximately  balance,  practically  all 
thfe  sheet  mica  annually  mined,  being  consumed ;  the  ne- 
cessities for  the  carrying  out  of  Government  orders  alone, 
wholly  irrespective  of  other  requirements,  for  the  year 
1919,  called  for  at  least  1,000,000  pounds,  or  500  short 
tons,  of  which  amount  three-fourths  necessarily  there- 
fore, required  to  be  imported  muscovite.  Average  an- 
nual domestic  requirements  under  normal  conditions  prior 
to  the  war,  having  approximated  1700  tons  of  sheet  mica, 
substantial  increases  in  production  under  the  stimulus 
of  the  relatively  higher  level  of  war  prices  were  impera- 
tively demanded  and  confidently  looked  for  but  were  only 
partially  realized. 

Similar  shortages,  and  the  necessity  for  speeding  up 
production  under  the  war  regime  but  under  more  diffi- 
cult conditions  of  realization,  existed  also  coincidentally 
abroad,  and  were  necessarily  of  world-wide  extent. 
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The  comparatively  small  increment  realized  in  world 
production  of  sheet  mica,  however,  under  the  heavy  pres- 
sure brought  to  bear  on  this  industry  by  reason  of  exist- 
.  ing  war  necessities  and  conditions,  may  in  some  measure 
indicate,  with  due  and  proper  consideration  of  the  diffi- 
culties and  obstacles  incident  to  such  a  sudden  and  wholly 
unexpected  demand  for  heavily  augmented  output  of  ex- 
isting mines,  possible  definite  limitations  in  the  sum  to- 
tal of  mica  reserves  as  at  present  known. 

World  production  of  sheet  mica,  averaging  at  the  pres- 
•ent  time  about  3,000  short  tons  annually,  is  derived  from 
the  following  definite  sources  as  to  its  distribution  na- 
tionally. 

North  America:  United  States,  Canada,  Guatemala, 
and  Mexico.  South  and  Central  America:  Brazil,  Argen- 
tina, Chile,  Costa  Rica,  and  Peru.  Europe:  one  source 
only,  Norway.  Africa:  German  East  Africa,  Union  of 
South  Africa,  Madagascar,  Nyassaland  Protectorate, 
Rhodesia,  Protectorate  of  Southwest  Africa,  and  Kame- 
run.  Asia:  India,  Ceylon,  Chosen,  China,  Japan  and  Si- 
beria.    Australasia:  Australia  and  New  Zealand. 

The  chief  source  of  the  world's  supply  of  sheet  mica 
is  now  and  always  has  been  India,  where  the  industry 
originated  several  centuries  ago,  and  where  there  are  at 
the  present  time  over  15,000  men,  women  and  children 
employed  in  mica  mining  and  handling. 

The  continuous  and  steady  growth  of  the  industry  in 
India  has  been  due  to  the  outstanding  facts,  that  from 
its  long  and  regular  period  of  operation,  the  difficulties 
and  obstacles  in  the  way  of  successful  mica  mining  are 
there  better  understood  and  more  competently  dealt  with, 
low  cost  labor  is  abundant,  satisfactory,  and  sufficiently 
skilled,  and  the  necessary  processes  of  preparing  and  of 
grading  mica  stocks  prior  to  shipment,  are  properly  made 
use  of;  a  vital  condition  for  successful  operation,  singu- 
larly lacking  in  very  many  attempted  mica  recoveries  else- 
where. Beginning  with  the  first  reliably  recorded  out- 
put in  1890,  of  346  short  tons,  the  average  annual  pro- 
duction from  1901  to  1917  was  1823  short  tons,  reaching 
a  maximum  of  2579  short  tons  in  1918,  confined  largely 
to  the  Bihar  and  Orissa  Fields,  which  in  final  analysis 
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means;  that  during  the  above  defined  period,  India  fur- 
nished over  60  per  cent,  of  the  world's  sheet  mica, 
amounting  to  practically  three-fourths  of  the  world's 
sheet  muscovite,  as  against  a  coincident  and  relative  pro- 
duction in  the  United  States  of  less  than  20  per  cent. 
When  it  is  remembered,  however,  that  the  average  labor 
cost  for  men,  women  and  children  in  the  East  Indian 
mica  district  averages  less  than  30  cents  per  diem, 
and  that  the  product  of  this  field,  re-shipped  from  Eng- 
land, has  benefited  by  the  further  advantage  of  ruling 
and  favorable  exchange  rates,  the  above  stated  relative 
percentages  become  more  understandable.  Of  the  total 
sheet  mica  output,  Bengal  has  supplied  about  three- 
fourths,  the  remainder  being  drawn  from  Madras,  with 
the  exception  of  very  small  amounts  from  Rajputana. 

Prior  to  the  war,  although  considerably  over  half  of 
the  sheet  mica  exported  from  India  went  uniformly  to  the 
United  Kingdom,  its  ultimate  consumption  after  re-ship- 
ment, is  difficult  to  trace.  It  is  stated,  and  seems  prob- 
able, that  Germany  at  that  time  absorbed  the  larger 
part  of  it,  the  United  States,  by  direct  and  indirect  ship- 
ments, receiving  not  much  more  than  one-fourth  of  such 
exports. 

Systematic  study,  given  to  the  mica  industry  by  the 
India  Geological  Survey  during  the  war,  with  a  view  to 
pointing  out  and  opening  up  new  occurrences,  and  to  the 
re-working  of  the  old  mines  by  new  and  more  efficient 
methods,  tends  to  show  that  the  future  of  mica  mining  in 
India  is  very  promising,  and  would  seem  to  indicate  that 
if  the  present  preferential  conditions  as  to  mine  cost  and 
available  markets  continues,  that  country  may  easily  sus- 
tain its  present  lead  in  production. 

As  regards  American  consumption,  Canada  is  practic- 
ally the  only  commercial  source  of  phlogopite,  although 
small  amounts  have  at  various  times  been  recovered  from 
Ceylon,  Madagascar  and  South  Africa. 

Expressed  in  terms  of  sheet  mica,  inclusive  of  split- 
tings, its  precise  quota  of  world's  production  is  difficull 
to  estimate,  owing  to  the  form  of  the  statistical  informa- 
tion available  as  published  by  the  Canadian  government. 
Assuming  however,  one-half  of  the  total  production  re- 
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ported  to  be  sheet  mica ;  that  is  cut,  uncut,  and  splittings, 
the  output  of  the  Canadian  mines  for  the  period  1906  to 
1917,  is  approximately  stated  at  11  per  cent,  of  the  world's 
production,  averaging  annually  for  that  period  about  357 
short  tons,  with  but  small  fluctuations.  Very  little  of 
the  India  mica  mined  is  consumed  locally.  For  the  period 
1912  to  1916,  81  per  cent,  of  its  output  exported,  went  to 
the  United  States,  and  17  per  cent,  to  Great  Britain. 

South  American  exports,  negligible  before  the  war, 
have  recently  made  notable  advances  chiefly  in  Brazil 
and  in  Argentina.  In  Brazil,  the  mica  deposits,  located 
fairly  accessibly  to  railroads  for  transportation  to  port, 
mainly  in  the  adjacent  and  contiguous  states  of  Bahia, 
Goyaz,  Minas  Garaes,  and  Sao  Paulo,  have  received  re- 
cent increased  development,  considerable  amounts  of  mica 
being  recovered  from  them  during  the  war  period,  com- 
paring favorably  as  to  grade  with  India  mica,  and  run- 
ning in  size  up  to  large  plates  20  by  10  inches,  with  sup- 
plies indicated  as  obtainable,  6  by  6  inches  in  size.  The 
interior  Province  of  Goyaz,  while  much  less  accessible, 
has  been  recently  reported  to  contain  veiy  large  deposits, 
the  natives  having  long  used  it  for  window  panes.  The 
output  of  the  Brazilian  mines  prior  to  1918  was  negli- 
gible, amounting  to  less  than  10  tons  per  year^  Under 
war  stimulus  however,  and  because  of  the  excellent  qual- 
ity of  the  mica  produced,  its  output  has  heavily  increased, 
amounting  in  1917  to  106  tons,  or  nearly  3  per  cent,  of  the 
world's  production,  and  10  times  its  pre-war  recovery. 

The  proportion  of  Brazilian  mica  coming  to  the  Unit- 
ed States  has  always  been  large  and  is  increasing,  con- 
siderable capital  has  been  invested,  and  present  produc- 
tion may  be  maintained  in  spite  of  existing  difficulties 
due  to  serious  lack  of  transportation  facilities  and  of 
efficient  labor,  and  to  unfavorable  climatic  conditions. 

The  mica  deposits  in  Argentina  lie  mainly  in  the  re- 
mote and  difficultly  accessible  mountain  provinces  of 
Cordoba  and  San  Luis,  and  not  having  been  competently 
developed,  shipments  made  have  generally  been  of  infer- 
ior grade,  known  and  classified  as  stained  or  spotted  mica. 
Recent  shipments  of  muscovite  have,  however,  included 
some  good  clear  sheet  mica,  the  available  percentage  of 
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which  may  be  subject  to  material  increase  althoug^h  still 
inferior  to  similar  Brazilian  grades.  The  average  annu- 
al production  for  the  period  1908  to  1913,  was  approxi- 
mately 10  short  tons,  amounting  in  1917  and  1918,  to 
about  2  per  cent,  of  the  world's  production.  Of  this 
production  the  United  States  received  less  than  half, 
most  of  the  residue  going  to  England. 

Peruvian  production  and  exports  have  been  thus  far 
so  small  as  to  be  negligible.  Shipments  made  mainly  in 
an  experimental  way  from  Guatemala,  have  not  proven 
generally  satisfactory,  the  mica  recovered  being  of  green- 
ish color,  splitting  badly,  and  proving  after  test  unsuit- 
able for  electrical  purposes.  As  the  cost  of  production 
is  exceptionally  high,  owing  to  unfavorable  mining  con- 
ditions in  respect  to  occurrence,  insufficient  labor,  and 
defective  transportation,  no  material  increase  in  the  re- 
covery of  mica  of  acceptable  grade  is  at  present  probable 
from  the  Guatemalan  District,  although  recent  exploita- 
tion by  surface  workings  only  of  new  deposits  in  the  De- 
partment of  Quiche,  developed  some  mica  of  better  grade 
running  to  larger  sizes. 

Production  is  Norway,  confined  to  one  locality  near 
Skutterud,  on  the  southwestern  coast,  has  been  justified 
during  war  conditions  only,  and  is  not  likely  to  be  con- 
tinued, as  the  mica  recovered  has  been  mostly  small  and 
of  inferior  quality. 

African  production  of  sheet  mica,  although  distributed 
over  an  extremely  wide  area,  is  mainly  confined  as  to 
probable  permanence  and  present  importance,  to  former 
German  East  Africa,  where  mica  occurs  in  ten  different 
localities,  the  most  valuable  deposits  being  found  in  the 
Uluguru  mountains.  The  sheiet  mica  recovered  has  been 
of  high  grade,  dark  green  or  brown  muscovite,  unusually 
clear  and  transparent,  largely  free  from  imperfections, 
and  occurring  very  frequently  in  large  crystals.  Limited 
amounts  of  phologopite  have  also  been  recovered,  but  of 
generally  inferior  quality  and  of  small  commercial  value. 

The  output  of  German  East  Africa,  from  1908  to  1913. 
averaged  127  short  tons,  constituting  in  1913,  4.8  per 
cent,  of  the  world's  production.  During  the  war,  this 
production  was  materially  increased  advancing  this  Dis- 
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trict  to  fourth  place,  (after  India,  the  United  States,  and ^ 
Can,ada),  in  production  of  sheet  mica,  and  making  it 
third  in  importance,  on  the  basis  of  the  actual  value  oi 
world  output  of  sheet  muscovite. 

In  the  Union  of  South  Africa,  practically  all  the  known 
deposits  of  value  are  in  the  Transvaal,  existing  opera- 
tions having  been  confined  to  three  localities.  The  mica 
recovered  has  been  commonly  of  large  size  but  of  spnie- 
what  defective  structure  in  the  crystals,  limiting  the 
amounts  of  recoverable  sheet  in  these  larger  books.  The 
brownish  muscovite  of  the  Leydsdorp  field,  however  has 
proved  to  be  equal  to  the  best  grades  of  Indian  and  .Cana- 
dian mica  for  electrical  purposes.  In  recent  Memoir  No. 
IS  of  the  Geological  Survey,  Department  of  Mines  and 
Industries,  Union  of  South  Africa,  a  mica  belt  is  reported 
of.  some  300  square  miles  in  area,  which  has  been  worked 
to  a  considerable  extent  since  1909,  but  until  the  opejnipg 
of  the  Selati  Railway  in  1912,  which  now  crosses  tHe 
niica;  field,  the  nearest  railway  shipping  point  h^s  jbeen 
120  miles  distant.  In  reviewing  the  operation^ .  pf  six 
operating  companies,  the  finding  of  some  exceptijopally 
large  blocks  is  noted,  but  as  a  whole  the  merch^i)teble 
mica  recovered,  although  of  favorable  grade,  is  ^t^teji  to 
have  been  mainly  in  comparatively  small  sizes.  /  Sprhe 
idfei  of  mining  conditions  and  cost  of  recovery  may  be 
gained  from  the  stated  fact  in  Memoir  No.  13,  jthat  to 
procure  one  ton  of  mica,  trimmed  and  in  marketable 
condition,  it  has  here  been  found  necessary  to  mine  from 
850  to  1700  tons  of  rock.  Also  the  great  waste  in  this  field, 
suitable  for  grinding  purposes,  has  been  practically  un- 
used. During  the  period  1909  to  1917,  the  Transvaal 
output,  averaged  annually  only  about  four  tons.  Itecerit 
export  figures,  although  not  as  yet  available,  would  prob- 
ably not  show  this  field  of  much  relative  importance. 

Only  small  production  is  noted  from  the  Island  of 
Madagascar,  the  last  annual  output  reported  in  1913  bp- 
ing  6  tons,  although  something  like  125  tons  per  year  is 
stated  to  be  a  possible  expectancy.  The  mica  mined  con- 
sii^s  of  both  muscovite  and  phlogopite.  Only  a  ^raall 
proportion  of  the  muscovite  is  clear  sheet,  thp  greater 
part  of  it  being  discolored  or  spotted.    With  the  excep. 
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tion  of  the  Nyassaland  Protectorate,  which  has  produced 
some  little  clear  sheet ;  the  remaining  Africa  mica  fields- 
in  Rhodesia,  Kamerun,  and  the  Protectorate  of  Southwest 
Africa,  are  of  no  commercial  importance. 

Of  the  Asiatic  deposits,  the  known  occurrences  outside 
of  India  have  practically  as  yet  no  tangible  commercial 
value.  Ceylon,  as  far  as  known  has  an  annukl  output 
averaging  only  about  5  short  tons,  with  a  reported  maxi- 
mum in  1907  of  23  tons  made  up  altogether  of  phlogopite, 
the  grade  of  which  has  not  as  yet  been  demonstrated. 
Chosen,  (Korea)  has  long  produced  small  amounts  of 
both  muscovite  and  phlogopite,  which  have  been  altogeth- 
er made  use  of  locally.  China  contains  some  large  de- 
posits, mainly  remote  from  transportation,  but  the  grade 
of  mica  recovered  from  such  deposits  as  have  re- 
ceived exploitation  has  been  inferior,  and  the  extent  and 
value  of  existing  mica  reserves  has  yet  to  be  altogether 
proven. 

Japan  has  as  yet  no  developed  mica  resources  of  which 
any  definite  knowledge  has  been  obtained,  and  it  is  ques- 
tionable whether  such  resources  exist  although  reported 
to  be  present,  in  as  much  as  the  rapid  growth  of  the  elec- 
trical industry  in  Japan,  which  has  in  recent  years  chang- 
ed it  as  a  nation  from  an  exclusive  importer  to  an  ex- 
porter of  electrical  goods,  would  have  probably  brought 
about  the  development  of  such  mica  resources  if  in  exist- 
ence. 

Siberian  deposits  have  recently  received  some  atten- 
tion, muscovite  in  the  clear  sheet,  mainly  small,  but  of 
occasional  very  large  sizes,  having  been  mined,  but  by 
reason  of  climatic  drawbacks  and  remoteness  from  trans- 
portation, are  hardly  to  be  considered  as  present  sources 
of  supply. 

Australia  carries  very  extensive  and  workable  de- 
posits of  sheet  mica  mainly  in  the  central  part  of  the  is- 
land, the  muscovite  recovered  being  in  large,  clear  sheets 
of  light  color,  unusually  free  from  flaws  or  imperfections, 
sheets  running  from  twelve  inches  to  several  feet  in 
width  having  been  mined.  It  has  been  stated  that  the 
Harts  Range  deposit  is  one  of  the  largest  and  most  im- 
portant mica  deposits  known  to  exist,  although  the  com- 
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paratively  small  known  present  production  indicates  as 
yet  a  limited  development. 

Western  Australia,  in  addition  to  valuable  deposits  of 
muscovite  sheet  mica,  carries  also  notable  deposits  of 
lepidolite  in  the  clear  sheet,  running  to  large  sizes.  South 
Australia  realized  a  production  in  1917  of  38  tons,  which 
was  however  of  indifferent  grade,  and  of  low  value. 
Queensland  has  had  no  stated  figure  of  production,  the  de- 
posits opened  up  and  which  carried  good  muscovite,  lying 
too  remote  from  transportation  to  justify  present  devel- 
opment. 

The  mica  produced  and  sold  in  the  United  States,*  as 
reported  to  the  United  States  Geological  Survey,  amount- 
ed in  1918  to  3114  short  tons,  and  the  sheet  mica  mar- 
keted, to  1,644,200  pounds,  an  increase  in  quantity  of 
29  per  cent,  over  1917,  but  a  decrease  of  nearly  3  per 
cent,  in  estimated  value.  The  quantity  and  value  of  scrap 
mica  produced — ^2,292  short  tons — ^were  the  smallest  re- 
ported since  1906.  During  the  first  nine  months  of 
1920,  the  industry  was  prosperous,  with  corresponding 
resultant  production,  but  with  the  general  industrial  de- 
cline during  the  last  quarter,  market  demands  rapidly 
declined,  and  prices  dropped  from  10  to  20  per  cent.  Im- 
portations for  the  first  10  months  of  1920  were  nearly 
double  those  of  the  preceding  year,  amounting  to  1,375,- 
927  pounds  of  uncut  mica  valued  at  $1,206,443,  and  of 
cut  mica  to  the  estimated  value  of  $1,656,182.  Exports 
of  mica  for  the  same  period  mainly  in  the  form  of  manu- 
factured products,  were  valued  at  $242,381,  or  about  10 
per  cent,  of  the  value  of  imports.  As  a  result  of  these 
heavy  importations,  at  prices  largely  eliminating  domes- 
tic competition,  production  during  the  closing  months  of 
1920  declined  heavily.  North  Carolina  mines  furnishing 
the*  bulk  of  the  American  output,  being  at  present  largely 
idle,  and  hundreds  of  men  and  women  dependent  alto- 
gether on  the  mica  industry-  for  the  means  of  subsistence 
have  been  thrown  out  of  employment.  It  has  been  esti- 
mated from  reliable  sources  that  the  South  alone,  pos- 
sessing mica  resources  largely  undeveloped  and  favorably 
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conditioned,  is  capable,  under  merely  a  'reasonable  and 
fair  temporary  measure  of  tariff  protection,  of  mining 
and  of  shipping  mica  to  the  value  of  five  million  dollars 
annually. 

Ten  states  furnished  the  production  reported  for  1918, 
being  in  the  relative  order  of  the  sheet  mica  recovered. 
North  Carolina,  New  Hampshire,  Georgia,  Virginia, 
South  Dakota,  Alabama,  Colorado,  South  Carolina,  New 
Mexico  and  Wyoming.  North  Carolina,  as  always  here- 
tofore, furnished  more  than  half  of  the  recovered  pro- 
duct, both  in  respect  to  amount  and  value;  New  Hamp- 
shire approximately  one-fifth;  Georgia  about  one-tenth. 
Precise  figures  of  production  during  1919  and  1920^  are 
not  as  yet  available.  Of  the  states  named,  and  from  such 
data  as  has  been  obtainable,  it  seems  indicated  however, 
that  North  Carolina  and  New^  Hampshire  have  about 
maintained  their  annual  average,  Georgia  under  war 
stimulus,  having  shown  a  marked  and  surprising  increase, 
notably  in  the  Thomaston  district.  It  has  been  recently 
stated  by  Mr.  Courtenay  DeKalb  and  others  familiar  ^ith 
recent  Georgia  developments  that  its  record-breaking 
war  period  increase  in  output  can  be  maintained,  and 
that  it  is  capable  of  being  made  one  of  the  largest  of 
the  mica  producing  states.  Virginia,  in  1918,  practically 
doubled  its  1917  production.  Alabama's  output  showed 
a  decline,  and  South  Dakota,  South  Carolina,  and  Idaho, 
no  appreciable  production,  as  was  the  case  also  with  Colo- 
rado and  Wyoming. 

Among  the  minor  producing  states,  a  possibly  import- 
ant increase  in  production,  having  some  distinct  possibili- 
ties, is  reported  during  1920  from  New  Mexico,  where  in 
the  Petaco  District  the  El  Paso  Mining  Company,-  oper- 
ating mines  in  Rio  Arriba  County,  developed  a  pegmatite 
body,  (stated  to  be  unusually  wide  and  persistently»mi- 
caized)  by  some  1,000  feet  of  drifts,  recovering  there- 
from mica  of  fair  sizes  and  of  good  quality  in  amounts 
not  stated,  as  the  output  of  the  mines  has  been  altogether 
manufactured  into  specialties  by  the  operating  company. 
Outside  of  the  ten  producing  states  from  which  recognised 
production  has  heretofore  been  drawn,  mica  occurrences, 
undeveloped,  and  therefore  of  no  present  known  iinport- 
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ance  or  value,  have  been  noted  in  an  equal  number  of 
other  states. 

World  production  is  altogether  compiled  and  stated  on 
the  sheet  mica  basis,  for  the  reason  that  outside  of  the 
United  States,  and  in  lesser  degree  Canada,  the  mica  re- 
covered, being  almost  altogether  exported  to  some  point 
of  manufacture,  is  clear  sheet  of  good  quality. 

In  domestic  production,  no  information  is  available  for 
comparison  as  to  the  precise  amounts  of  such  clear  sheet, 
owing  to  the  fact  that  compiled  statistics;  which  must 
necessarily  base  upon  such  incomplete  returns  as  mine 
operators  can  be  induced  to  furnish,  make  no  separation 
in  amount  in  most  cases  between  the  various  grades  of 
clear,  defective,  cut  and  uncut,  punch,  washer,  and  run- 
of-mine,<the  gross  amounts  only  being  obtainable  as  re- 
ported. 

In  the  report  of  the  U.  S.  Geological  Survey  on  Mica  in 
1918  by  Waldemar  T.  Schaller,  from  which  the  statistical 
and  other  data  here  given  are  largely  quoted,  compiled 
statistics  have  received  a  most  comprehensive  and  in- 
structive analysis,  in  which  upon  an  assumed  (but  indi- 
cated as  proven)  basis,  of  a  yield  of  one  pound  of  cut 
mica  to  every  three  pounds  of  uncut,  the  total  production 
for  1918  of  uncut  mica  larger  than  punch,  would  approxi- 
mate 700,000  pounds. 

An  instructive  and  valuable  determination  by  analysis 
of  the  actual  percentages  of  the  different  sizes  of  uncut 
sheet  mica  entering  into  the  above  stated  figure  of  total 
production,  is  also  made  by  Mr.  Schaller  in  this  1918  re- 
port, based  upon  an  available  aggregate  amount  of  150,- 
000  pounds  on  which  precise  and  accurate  data  had  been 
reported,  these  percentages  applying  only  to  uncut  sheet 
larger  than  punch,  and  working  out  as  follows:  1%  by 
2  inches,  31  per  cent;  2  by  2  inches,  25  per  cent;  2  by  3 
inches,  23  per  cent;  3  by  3  inches,  8  per  cent;  3  by  4 
inches,  5  per  cent ;  and  of  larger  sizes,  8  per  cent. 

Applying  the  percentages  by  sizes  so  obtained  to  the 
estimated  total  production  of  uncut  sheet,  inclusive  of 
uncut  punch,  and  reducing  all  cut  mica  to  its  approximate 
equivalent  (three  times),  of  uncut  mica,  the  following 
important  tables  are  further  deduced  by  Mr.  Schaller, 
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which  will  serve  to  show  as  to  relative  sizes  the  possibly 
fair  averages  of  sizes  actually  realized  in  most  domestic 
mine  operations. 

Estimated  prodvction  of  Sheet  Mica  in  the  United  States  in 

1918,  by  sizes. 

Pounds. 
Punch    1.175,00C 

1  *4  by  2  inches 217,000 

2  by  2  inches....- 175,000 

2  by  3  Inches 161,000 

3  by  3  inches 56,000 

3  by  4  inches-.... 35,000 

Larger  sizes 56,000 

Splittings  11,000 

1,886,000 

The  percentage  yield  of  cut  mica  according  to  use,  ap- 
plied to  the  700,000  pounds  of  estimated  production  of 
uncut  sheet  mica  larger  than  punch,  would  represent  ap- 
proximately the  following  yield  of  domestic  cut  mica  for 
1918: 

Apj>rojcimate  yield  of  cut   mica   larger  than   jninch  in  the   United 

States  in  1918. 

Pounds. 

Cut  condenser   mica 91,000 

Cut   electric   mica 84,000 

Cut  stove  mica 28,000 

Other  cut  mica 21,000 

Scrap   from   cutting 476,000 

700,000 

These  quantities  would  represent  a  maximum,  as  the 
700,000  pounds  of  mica  include  the  1  Vi  by  2  inch  size,  (too 
small  for  condenser  mica),  and  include  also  all  grades 
from  the  clear,  to  the  heavily  stained  and  spotted.  The 
91,000  pounds  of  condenser  mica,  may  therefore  be  taken 
as  the  approximate  maximum  annual  quantity  of  that 
grade  that  this  country  could  produce  under  1918  condi- 
tions. It  is  easy  to  see  that  the  domestic  mica  was  not 
then  sufficient  to  supply  the  demand  for  condenser  mica, 
which  amounted  to  many  hundred  thousand  pounds  in 

1918,  and  was  expected  to  be  nearly  a  million  pounds  in 

1919,  if  the  military  program  had  continued  in  full  force. 
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Stocks. 

With  the  exception  of  splittings,  the  domestic  consump- 
tion of  which  is  ahnost  altogether  imported,  practically 
no  sheet  mica  stocks  whatever  are  held  in  this  country 
which  could  be  at  all  regarded  in  the  nature  of  reserves, 
the  small  stocks  accumulated  being  only  sufficient  in  a 
general  way  to  provide  for  fluctuating  market  require- 
ments. 

Consumption. 

Briefly  summarized,  the  detailed  figures  of  consump- 
tion compiled  by  the  U.  S.  Geological  Survey  conclusively 
show  that  the  world's  annual  consumption  and  produc- 
tion virtually  balance,  there  being  little  or  no  recovery  of 
used  mica,  and  practically  all  mica  mined  being  consumed. 

The  percentage  of  world's  production  represented  by 
consumption  of  sheet  mica  in  the  United  States  from  1910 
to  1917  inclusive,  is  stated  at  48%  per  cent.  The  annual 
consumution  of  sheet  mica  in  the  United  States,  is  ap- 
proximately stated  at  present  as  1700  short  tons,  less  than 
half  of  which  is  domestic  output,  by  far  the  larger  part 
of  the  imported  remainder  being  splittings. 

Expressed  in  percentages  as  to  its  uses ;  of  the  domestic 
uncut  sheet  mica  mined  in  all  sizes,  71  per  cent  has  been 
utilized  for  electric  insulation,  23  per  cent  for  stove  fronts, 
2  per  cent  for  phonograph  disks,  and  4  per  cent,  for 
other  purposes.  Of  the  imported  uncut  muscovite  sheets, 
exclusive  of  splittings,  82  per  cent,  has  been  consumed 
for  electrical  insulation,  5  per  cent,  for  stove  fronts,  6  per 
cent,  for  phonograph  disks,  4  per  cent,  for  lamp  chim- 
neys and  canopies,  and  the  remaining  3  per  cent,  for 
other  uses. 

These  estimates  of  relative  percentages  as  deduced  by 
the  United  States  Geological  Survey  indicate  that  about 
45  per  cent,  of  the  total  uncut  sheet  (excluding  splittings) 
is  finally  used  in  the  finished  form,  the  remaining  55  per 
cent  becoming  only  scrap  suitable  for  grinding.  As  also 
stated  by  Mr.  Schaller,  normal  world's  consumption  of 
sheet  mica   (inclusive  of  splittings)   prior  to  1914,  had 
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been  estimated  to  be  7,000,000  pounds,  or  3,500  short 
tonS;  of  which  amount  the  United  States  consumed  1700 ; 
Germany,  800;  Great  Britain,  400;  India,  400;  France, 
100 ;  Italy,  50 ;  and  all  other  countries  50  short  tons  under 
approximately  normal  conditions  obtaining  during  the 
period  indicated.  Present  consumption  when  known  will 
reflect  the  increase  due  to  the  large  and  continuously 
world  wide  expansion  of  the  electrical  industry. 

No  reliable  figures  have  ever  been  available  as  to  th^' 
total  amounts  of  world's  consumption  of  mica  splittings, 
which  in  1919  was  estimated  as  being  1111  short  tons,  of 
which  aggregate  estimate,  India  is  stated  as  utilizing 
663 ;  Canada,  376 ;  and  the  United  States  only  72  short 
tons. 

No  accurate  figures  showing  th*^  actual  consumption  of 
scrap  and  of  ground  mica  are  available,  either  of  world 
utilization,  or  in  the  United  States,  the  actual  consump- 
tion being  greater  than  is  recorded  by  reason  of  the  in- 
crement derived  from  mica  trimming,  entering  into  the 
estimates  of  mica  production  as  uncut  mica. 

*From  1910  to  1918  inclusive,  the  estimated  annual 
average  amount  of  ground  and  scrap  mica  consumed  in 
the  United  States  was  4401  short  tons,  the  average  an- 
nual production  for  the  same  period  being  3774  short 
tons. 

Classified  as  to  its  uses,  the  relative  percentages  of 
ground  mica  sold  in  the  United  States  for  various  pur- 
poses in  1918  (the  quantity  sold  being  50  per  cent,  in 
excess  of  the  reported  production ) ,  were  as  follows : 

Patent  roofing  60 

Wall   paper   „..  21 

Manufacture  of  automobile  tires 8 

Fancy  paints,  concrete  facing,  Christmas  tree  "snow" 3 

Molded  electric  insulation ,., 3 

Annealing,  filler  for  rubber  goods   (other  than  tires),  printing 

lithography,    sizing    cotton,    etc. 3 

Lubrication,  oils,  greases  and  metal  bearings 2 

100 
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Value. 

Statistical  information  relative  to  the  value  of  the  mica 
recovered  necessarily  bases  upon  an  average  valuation; 
which,  owing  to  the  wide  range  of  the  various  grades 
produced,  does  not  correctly  reflect  or  indicate  actual 
values. 

As  estimated  and  stated  by  the  United  States  Geo- 
logical Survey,  the  ratio  in  this  country  of  finished  trim- 
med sheets  from  the  rough  block  varies  widely,  ranging 
from  2  to  33  per  cent.,  a  possibly  fair  average  being  10 
per  cent,  for  such  finished  sheet  recovery. 

As  in  the  making  of  official  returns  for  the  compila- 
tion of  statistics,  the  various  commercial  grades  of  sheet 
mica,  cut  and  uncut,  run-of-mine,  punch  and  washer, 
clear,  and  slightly  stained,  iron  spotted,  flawed  and  with- 
out defect;  presenting  the  most  extreme  variations  in 
market  value,  are  very  commonly  lumped  together,  the  in- 
correctness and  unsatisfactory  character  of  estimates 
based  on  average  mica  values  necessarily  so  obtained  is 
clearly  evident. 

Official  figures  of  valuation  compiled  under  the  disad- 
vantages stated,  and  ending  with  the  year  1918,  show 
that  in  that  year  as  compared  with  ruling  prices  during 
1917,  prices  realized  were  27  per  cent  higher  for. punch; 
38  per  cent,  higher  for  1%  by  2  inches;  29  per  cent,  higher 
for  2  by  2  inches ;  18  per  cent,  higher  for  2  by  3  inches ; 
13  per  cent  higher  for  3  by  3  inches;  and  10  per  cent, 
higher  for  larger  sizes. 

The  average  prices  realized  for  sheet  mica  in  1918 
on  domestic  output  so  comprehensively  obtained  and  of- 
ficially stated,  was  45  cents  per  pounds  but  was  mater- 
ially influenced  by  the  war  basis  of  price  fixing,  effective 
by  England  in  July,  and  by  the  United  States  War  Board 
in  October  of  that  year,  under,  the  then  existing  war 
conditions. 

The  following  table  reflects  prices  ruling  from  1913 
to  1918  on  the  average  return  of  valuation  basis. 
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*Atferage  p^ricee  per  pound  paid  in  the  South  for  rough-trimmed 

sheet  mica  of  good  quality,  split  and  aoHed  to 

cut  the  sizes  indicated,  1913-1918. 


Size  (in  inches ) 


Punch 
1%  by  2 
2  by  2 

2  by  3 

3  by  3   . 
3  by  4 

3  by  5 

4  by  6 
6  by  6 
6  by  8 
8  by  10 


9  0.035 

$    0.03 

$    0.04 

$    0.05 

$  0.055 

.12 

.10 

.20 

.30 

.40 

.30 

.25 

.40 

.55 

.70 

.70 

.65 

.70 

.90 

1.10 

1.15 

1.00 

1.00 

1.35 

1.55 

1.35 

1.20 

1.25 

1.70 

1.85 

1.70 

1.50 

1.50 

1.95 

2.15 

2.25 

2.00 

2.10 

2.85 

3.10 

3.00 

2.70 

2.80 

3.50 

3.80 

4.00 

3.60 

3.50 

5.00 

4.70 

6.00 

5.40 

5.20 

7.50 

7.50 

0.07 
.55 
.90 
1.30 
1.76 
2.05 
2.45 
3.45 
3.90 
6.00 
8.00 


*U.  S.  Geoloftical  Survey  Mica  in  1918. 

The  preceding  table  as  noted  above  to  some  extent  is 
influenced  by  war  conditions  and  governmental  price  fix- 
ing. The  continued  post-war  demand  for  mica  by  the 
electrical  industries,  has  however  not  only  maintistined 
the  higher  level  of  war  prices,  but  has  even  resulted  in  a 
material  increase  of  these  prices,  extending  to  all  grades, 
and  amounting  as  estimated  to  approximately  25  per  cent, 
or  more  for  special  grades  most  actively  in  demand. 
Analysds  of  these  advances  in  value  also  indicates  that 
they  base  largely  upon  the  smaller  sizes  of  mica,  the  most 
marked  increase  in  prices  paid  per  unit  area,  being  for  2 
by  3,  and  for  3  by  4  inch.  As  reflecting  active  preferen- 
tial market  conditions  and  demands  for  these  smaller 
sizes,  which  must  necessarily  constitute  the  major  part  of 
the  output  of  most  if  not  all  mica  mines,  these  facts,  if 
correctly  understood  and  construed,  are  of  material  bene- 
fit and  importance  to  the  mica  miner.  Largely  increased 
use  of  condenser  mica  also  entered  into  these  and  present 
price  advances.  Among  special  war  demands  influencing 
1918  prices  the  larges  sizes,  grades  1,  2,  and  3  were  re- 
quired for  spark  plugs  for  the  Aircraft  Production  Board, 
used  in  Liberty  motors;  grade  4  was  specified  for  radio 
condensers,  for  both  navy  and  signal  corps  radio  appara- 
tus; grade  5  being  used  for  magneto  condensers  for  the 
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motor  transport  Service,  and  the  smallest  size,  6,  being 
also  used  for  spark  plugs. 

Present  market  quotations  as  of  date  January  1921 
which  may  be  taken  as  an  approximate  index  of  the 
present  values  of  the  various  grades,  both  foreign  and 
domestic,  when  prepared  in  accordance  with  ruling  mar- 
ket specifications  ranged  about  as  follows: 

"^India  block  mica,  slightly  stained,  per  pound.  No.  6, 
50  cents;  No.  5,  $1.20  @  $1.40;  No.  4,  $2.50  @  $3.00;  No. 
3,  $3.50  @  $4.00;  No.  2,  $4.50  @  $6.00;  No.  1,  $5.50  @ 
$6.50.  Clear  block,  No.  6,  50c ;  No.  5,  $1.75 ;  No.  4,  $3.25 ; 
No.  3,  $5.00 ;  No.  2,  $6.50 ;  No.  1,  $8.00 ;  Al,  $6.50  @  $8.50 ; 
extra  large,  $25.00 ;  all  f .  o.  b.  New  York.  Ground  $150.00 
per  ton  Phila;  Domestic  uncut  f.  o.  b.  Franklin,  North 
Carolina:  scrap  $45.00  to  $50.C0  per  ton;  punch  10  cents 
per  pound;  circle  15  to  25  cents;  1^  by  2  inch,  75  cents 

2  by  2  inch,  $1.15;  2  by  3  inch,  $1.65;  3  by  3  inch,  $2.10 

3  by  4  inch,  $2.50;  3  by  5  inch,  $2.75;  3  by  6  inch,  $3.75 
ground  165  mesh,  $150.00  to  $170.00  per  ton;  ground 
roofing  mica,  $60.00 ;  mica  washers,  75  cents  to  $2.00  per 
pound.  1%  inch  disks:  Number  1,  $1.40;  No.  2,  $1.25 
per  pound.  The  foregoing  domestic  prices  obtaining  also 
in  the  Chicago  district. 

Prices  paid  for  Alabama  cut  sheet  local  average  grade, 
being  spotted,  and  carrying  some  mineral  inclusions  were 
during  the  closing  period  of  1920  as  follows:  1*4  by  5% 
inches,  per  pound  $3.50;  2  by  3,  $2.50;  2%  by  4%,  $2.50; 
2%  by  3,  $2.75;  2%  by  3Mi,  $3.00;  3  by  3,  $3.50;  3%  by 
3Ms,  $4.00;  IV*  by  5%,  $3.50;  2%  by  5%,  $4.10;  1^  by  8, 
$5.00. 

IMPORTS  AND  EXPORTS. 

The  sheet  mica  including  splittings  imported  for 
consumption  in  the  United  States  during  1918,  as  report- 
ed by  the  Bureau  of  Foreign  and  Domestic  Commerxje, 
was  valued  at  $1,539,482,  the  highest  value  recorded  by 
the  United  States  Geological  Survey.  In  1918  there  were 
also  imported  6  tons  of  ground  mica  valued  at  $1,647. 


*Bnfl:ln«eHiiiir  A  MininK  Record. 
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During  the  war  years,  imports  of  mica  were  received 
chiefly  from  England,  Canada,  India,  Brazil  and  Argen- 
tina. 

Exports  mainly  of  manufactured  products,  were  in 
1918  as  usually  very  widely  distributed,  being  world- 
wide. During  the  year  1919,  imports  of  crude  mica  show- 
ed an  increase  over  1918  of  about  18  per  cent,  in  amount 
and  of  over  20  per  cent,  in  value,  the  stated  increase 
being  in  part  attributable  to  larger  importations  of  the 
higher  grades,  as  a  decline  of  approximately  25  per  cent, 
was  noted  in  the  value  of  cut  mica  importations  for  the 
same  period. 

Exports  during  the  year  1919  were  in  excess  of  the 
amounts  estimated  as  exported  during  the  preceding  year. 

♦During  the  first  nine  months  of  1920,  the  mine  indus- 
try in  the  United  States  was  prosperous,  but  suffered 
severely  from  the  general  industrial  decline  during  the 
last  quarter  of  the  year,  which  was  marked  by  the  falling 
off  of  market  demands,  and  by  unusual  accumulations  of 
surplus  stocks,  prices  dropping  in  consequence  from  10 
to  20  per  cent,  in  the  various  grades. 

Importations  of  mica  increased  in  1920,  reaching  in  the 
first  ten  months  of  the  year  1,375,927  pounds  of  uncut 
mica,  valued  at  $1,206,443,  or  nearly  double  that  of  the 
corresponding  period  of  1919.  Cut  mica  was  imported 
to  the  value  of  $1,656,182  in  the  same  period. 

Exports  of  mica  during  the  first  ten-month  period  of 
1920,  were  valued  at  $243,381,  about  10  per  cent,  of  the 
value  of  imports. 

The  gradual  resumption  of  industrial  activity  thus  far 
during  1921,  would  not  seem  to  indicate  any  possible  in- 
crease of  production  during  the  present  year,  and  it  is 
doubtful  whether  the  1920  output  will  be  at  all  equaled, 
the  mica  industry  in  North  Carolina  and  in  Georgia  be- 
ing at  the  present  time  virtually  stagnated. 

Occurrence. 

Mica  deposits  of  commercial  value  or  importance  in 
Alabama  and  elsewhere,  are  located  altogether  in  the 

•Prof.   J.   Volney   Lewis   in   EnRineerinsr.  and  Mining   Record   Annual   Review 
Number,  Jan.  22,  1921. 
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pegmatites,  which  are  formations  similar  to  granite  in 
chemical  and  in  mineral  composition  but  coarser  in  tex- 
ture, their  aggregate,  made  up  of  quartz,  feldspar,  and 
mica ;  varying  widely  in  the  relative  percentages  of  these 
constituent  elements,  as  well  as  in  the  coarseness  or 
fineness  of  their  combination. 

In  the  zone  of  weathering  or  within  the  limits  of  sur- 
face decomposition,  the  feldspar  in  the  pegmatites  has 
been  in  many  localities  either  wholly  or  partially  kaolin- 
ized. 

The  surrounding  rocks,  mainly  of  igneous  and  of  meta- 
morphic  origin  and  probably  of  Archean  age,  are  largely 
made  up  of  the  constituent  elements ;  mica,  garnet,  cya- 
nite,  and  hornblende,  being  commonly  granite  gneisses 
and  schists,  with  occasional  accompaniment  or  associa- 
tion also  of  the  soapstones  and  serpentines. 

The  comparative  regularity  of  the  structural  features 
of  the  enclosing  gneisses  and  schists,  to  which  in  large 
measure  the  pegmatite  lenses  or  bodies  lie  in  conformity, 
tends  to  render  them  also  more  or  less  persistent  in 
length  along  the  strike,  and  often  to  considerable  depth 
on  the  dip,  although  presenting  wide  irregularities  in 
shape  and  form  and  variable  in  section  as  to  width ;  tap- 
ering, widening  and  frequently  as  lenticular  bodies  over- 
lapping. It  is  not  uncommon  to  find  them  however  as 
distinccly  cross  formations. 

In  the  hornblendic  areas,  occurring  at  the  extreme 
southwestern  end  of  the  Alabama  mica  field,  the  pegma- 
tites are  uniformly  made  up  of  a  quartz  and  feldspar  ag- 
gregate in  small  fragments  or  particles  frequently  car- 
rying good  flat  muscovite  mica  of  high  grade,  but  gen- 
erally speaking  in  sizes  too  small  to  be  worth  recovering, 
the  mica  occurring  largely  in  the  kaolinized  feldspars. 

Generally  speaking,  the  irregular  masses,  lenses, 
streaks,  and  bodies,  of  pegmatite  occurring  in  Alabama, 
present  extreme  variations  in  thickness,  ranging  from 
a  few  inches  to  fifty  feet  or  more. 

The  quartz  of  the  segregations  is  massive,  usually 
granular,  frequently  crystalline,  and  uniformly  persis- 
tent throughout  the  mass.     Feldspar,  usually  either  orth- 
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oclaae  or  microcline,  occurs  in  masses    or    distributed 
throughout  the  aggregate  in  variable  amounts. 

The  occurrence  or  position  of  mica  in  the  pegmatites 
also  varies  widely.  In  the  granular  masses,  of  finer  tex- 
ture, it  is  often  quite  uniformly  distributed  throughout 
the  aggregate,  and  is  therefore  of  small  size  although  of 
good  quality. 

In  the  pegmatites  of  coarser  texture,  the  mica  crystals 
and  masses  are  commonly  found  in  concentration  along 
the  contact  with  either  the  foot  or  the  hanging  walls, 
partially  plated  or  bedded  on  or  in  the  wall  rock,  and  col- 
lected around  the  edges  of  inclusions  of  horses,  which 
are  composed  mainly  of  quartz,  lying  wholly  within  the 
pegmatite.  Thin,  and  more  than  usually  persistent  bodies 
of  pegmatite,  schist-walled,  giving  them  the  appearance 
of  veins,  frequently  carry  highly  concentrated  mica  in- 
clusions, as  is  notably  the  case  in  certain  deposits  devel- 
oped near  Dadeville  in  Tallapoosa  County,  Alabama. 

Horses,  or  wall-rock  intrusions,  are  a  very  general 
and  disturbing  feature  of  practically  all  the  pegmatite  de- 
posits of  the  State,  complicating  methods  of  mica  mine 
recovery  with  attendant  increase  of  mine  cost.  Their  oc- 
*  currence  has  a  wide  range  of  irregularity,  both  as  to  size 
or  bulk,  and  in  respect  to  conformity  or  non-conformity 
with  the  foot  and  hanging  walls. 

Mica,  of  what  is  commonly  called  A-form,  or  A-struc- 
ture,  is  of  frequent  occurrence  in  Alabama  as  elsewhere, 
being  usually  found  in  masses,  often  of  large  size,  but  in 
such  irregular  shaped  and  distorted  blocks  as  to  beof  small 
commercial  value  except  for  grinding,  although  small 
amounts  of  good  flat  sheet  mica  is  to  some  extent  recov- 
erable near  the  centre  of  some  of  these  blocks  by  splitting. 
Among  mica  miners,  opinion  varies  widely  as  to  whether 
or  not  a  heavy  surface  capping  of  A-form  mica  may  be 
taken  as  a  reliable  indication  of  an  underlying  deposit  of 
flat  mica,  at  a  depth,  and  under  conditions,  favoring  more 
perfect  crystallization.  As  a  matter  of  fact,  variable 
amounts  of  good  flat  mica  occur  in  the  Alabama  field  co- 
existent with  the  A-form  masses,  and  in  some  instances 
observed  and  studied,  there  is  indicated  a  decided  and 
possible  change  from  A-form  to  altogether  other  and  fav- 
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orable  forms  of  more  perfect  crystallization  at  greater 
depth,  usually  below  water  level.  Masses  however  of 
mica  of  A-structure»  in  Clay  County,  Alabama,  have  in 
contradistinction,  been  taken  out  at  a  depth  below  water 
level,  in  direct  association  with  considerable  amounts  of 
flat  sheet  mica  of  high  grade.  In  close  proximity  to  these 
variable  deposits,  following  the  well  defined  strike  of  ap- 
parently the  same  pegmatite  leads,  no  A-form  mica  what- 
ever occurs,  and  there  has  been  recovered  some  of  the 
finest  and  largest  muscovite  ever  found  in  the  United 
States,  running  in  the  lower  entries  of  the  mine  up  to 
sizes  approximating  12  by  18  inches,  of  smooth  flat  sheet, 
almost  wholly  free  from  imperfections. 

By  reason  of  its  marked  resistance  to  ordinary  weath- 
ering and  resultant  decomposition,  mica  is  very  generally 
of  surface  occurrence  along  the  outcrops  of  pegmatite, 
enabling  them  to  be  readily  traced  up  and  developed.  De- 
composition of,  or  alteration  in,  mica  crystals  or  blocks 
on  or  near  the  surface,  however,  varies  somewhat,  being 
governed  by  their  hardness  and  associations.  Thus  open 
and  clay-stained  blocks,  are  commonly  found  extending 
to  variable  and  often  considerable  depths  under  culti- 
vated areas  of  long  standing,  while  in  or  on  outcrops  of 
quartz,  of  pegmatite  aggregates,  crystals  not  infrequently 
occur,  sound,  unaltered,  and  free  from  imperfections,  di- 
rectly on  the  surface. 

Properties  and  Characteristics. 

In  its  application  to  the  industries,  mica,  by  reason  of 
its  more  or  less  perfect  cleavage,  flexibility,  elasticity, 
toughness,  semi  or  perfect  transparency,  non-conductivity 
of  heat  and  of  electricity,  and  comparative  resistance  to 
decomposition,  possesses  qualities  not  shared  by  any  oth- 
er mineral  product.  The  immense  and  constantly  ex- 
panding growth  of  the  electrical  industry  has  been  largely 
due  to  and  dependent  on  the  use  of  mica  insulation,  for 
which  mica  is  indispensable  and  has  no  adequate  substi- 
tute. Its  necessary  use  in  condensers,  has  recently  been 
the  means  of  radical  changes  and  large  economies  in  wire- 
less telegraphy. 
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Muscovite  has  a  specific  gravity  of  2.8  and  is  therefore 
heavier  than  its  associations  of  quartz  and  feldspar. 

In  hardness,  the  various  varieties  and  to  some  extent 
the  same  varieties  of  mica,  vary  somewhat,  scaling  in 
the  Alabama  field  at  approximately  2.5  or  about  that  of 
copper,  although  frequently  slightly  softer.  A  close  ap- 
proximation in  hardness  to  copper  is  material  to  the  value 
of  electrical  mica  in  generators,  as  affording  equal  wear 
and  the  consequent  absence  of  sparking  in  commutators 
of  direct-current  motors  and  dynamos,  built  up  of  copper 
bars  and  mica  strips,  for  which  purpose,  and  for  the  above 
stated  reason,  Canadian  phlogopite  receives  the  prefer- 
ence. The  hardest  mica  recovered  in  Alabama  is  of  the 
green  variety  of  muscovite. 

The  structural  characteristics  and  forms  of  mica  are 
minutely  and  exhaustively  described  and  illustrated  in 
Bulletin  430-J  of  the  United  States  Geological  Survey  by 
D.  B.  Sterritt  and  H.  J.  Gale,  from  which  report,  the  fol- 
lowing descriptions  and  explanations  are  literally  quoted. 

Muscovite,  like  all  the  micas,  belongs  to  the  monoclinic 
system  of  crystallization,  and  has  a  symmetry  approxi- 
mating the  hexagonal.  This  symmetry  is  indicated  by 
the  nearly  hexagonal  outline  often  observed  in  the  prisms 
by  the  percussion  and  pressure  figures,  and  by  '*ruled" 
and  "A"  mica  as  described  below.  Mica  mined  for  com- 
mercial purposes  is  generally  found  in  rough  blocks,  some- 
times with  an  irregular  development  of  crystal  faces. 
The  faces  are  not  usually  as  many  as  would  be  required 
to  complete  the  simplest  figure,  and  their  surfaces  are 
generally  very  rough.  Very  commonly  a  large  part,  if 
not  all  of  a  block  of  mica  has  a  ragged  outline  without 
plane  surfaces.  Occasionally  fairly  well  developed  hexa- 
gonal or  rhombic  prisms  are  observed  in  crystals  weigh- 
ing hundreds  of  pounds. 

Rough  crystals,  or  "books"  of  mica  as  they  are  called 
in  the  Western  States,  do  not  split  perfectly  until  the 
outer  shell  of  etched  and  sometimes  partly  crushed  mica 
has  been  removed.  This  is  accomplished  by  rough  split- 
ting, or  cleaving  the  large  book  into  sheets  one-eighth 
inch  thick  or  less,  and  trimming  the  edges  with  a  knife 
held  at  a  small  angle  with  the  cleavage.     Further  split- 
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ting  is  then  easy,  because  the  cleavage  of  mica  is  so  per- 
fect and  the  tangled  outside  edges  of  the  sheet  have  been 
removed.  By  grinding  a  wedge  edge  on  the  sheets  and 
using  a  thin  sharp  knife,  mica  can  be  readily  split  into 
sheets  as  thin  as  one-thousandth  of  an  inch  or  thinner. 

As  classified  by  physical  peculiarities  of  crystalline 
structure,  color,  and  inclusions,  mica  is  commonly  known 
to  and  spoken  of  by  mica  miners  as  "ruled''  or  "ribbon," 
"wedge,''  "A-form,"  "hair-lined,"  "fish  bone,"  and  "tan- 
gle-sheet." "Specked"  or  "clay-stained"  mica,  refers  to 
mineral  or  clay  inclusions  in  closed  or  open  books.  "Rul- 
ed" or  "ribbon"  mica,  is  formed  by  sharp  parting  planes 
cutting  through  the  mica  crystals  at  an  approximate  an- 
gle of  60  degrees  with  the  base  or  cleavage  surface,  ex- 
tending either  through,  or  partially  through,  the  crystal. 

Ruling  lines  however  usually  occur  in  closely  parallel 
formation,  and  while  dividing  the  crystals  into  smaller, 
inconveniently  shaped  and  less  valuable  and  recoverable 
sizes,  the  grade  of  mica  constituting  the  ruled  portions,  is 
quite  uniformly  good,  constituting  the  best  part  of  the 
crystal.  No  deposits  of  mica  of  any  magnitude  in  the 
State  have  been  examined  which  do  not  show  ruled  mica 
to  greater  or  less  degree,  and  in  certain  deposits  it  may 
be  said  to  predominate.  The  physical  term  "wedge"  mica, 
is  of  obvious  meaning  and  refers  to  masses  of  varying 
thickness  on  the  edges,  due  to  unequal  crystalline  devel- 
opment. 

A-form,  or  A-structure  mica,  called  by  miners  "horse- 
tail," carries  a  double  series  of  lines  or  striations  form- 
ing with  each  other  an  approximate  angle  of  60  degrees, 
from  which  characteristic  its  name  is  derived. 

In  "fish-bone"  or  "herring-bone"  structures  so-called, 
the  striations  form  with  each  other  an  approximate  an- 
gle of  120  degrees,  meeting  along  the  center  line  of  the 
crystal. 

"Tangle-sheet"  is  the  trade  and  mining  term  used  to 
describe  mica  in  which  the  laminae  are  so  formed  as  to 
split  properly  only  in  certain  portions  of  the  block,  mainly 
around  the  edges.  "Specked"  mica  contains  inclusions  of 
iron  oxide  or  of  other  minerals  with  consequent  reduc- 
tion in  grade  and  value.     It  is  not  of  general  occurrence 
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in  the  Alabama  mica  field,  but  is  found  in  some  of  the 
present  operating  mines. 

In  respect  to  color,  muscovite  is  broadly  termed  "white" 
mica,  although  in  the  thin  sheet  it  may  present  wide 
variations  in  shade,  ranging  from  almost  clear  white  to 
amber,  yellow,  green,  brown  and  brownish-red,  and  dark- 
er red  or  "ruby." 

Phlogopite,  in  the  thin  sheet,  is  of  a  yellowish  or  brown- 
ish color,  deepening  in  the  thicker  sheet  to  yellow,  brown, 
copper  colored  and  verging  on  black.  Color  variations 
appear  to  be  closely  related  to  variations  in  hardness, 
elasticity,  and  dielectric  quality. 

In  the  matter  of  flexibility,  a  sheet  of  good  muscovite 
a  thousandth  of  an  inch  in  thickness,  should  be  capable  of 
being  bent  into  cylindrical  form  of  %  inch  diameter  with- 
out evidence  of  cracking. 

Uses. 

*The  uses  of  mica  may  be  summarized  as  follows,  the 
classification  being  based  on  the  physical  property  of 
greatest  importance. 

EUctidc  instdation:  Sheets,  films,  mica  board,  wash- 
ers, mica  cloth,  and  tape;  for  dynamos,  condensers,  tele- 
phones, light  sockets,  spark  plugs,  and  innumerable  other 
electric  appliances.  Ground  mica,  mixed  with  shellac,  is 
molded  into  various  insulating  forms. 

Heat  insulation:  Screens  in  front  of  highly  heated 
material,  as  retarder  of  heat  waves  in  optical  lanterns, 
and  in  electrical  heating  devices.  Ground  mica  is  used 
as  pipe  and  boiler  coverings,  in  annealing  steel,  and  in 
fire-proof  paints  and  coverings. 

Tra7isparency :  Glazing  the  fronts  of  stoves,  for  fur- 
nace sight  holes,  lamp  chimneys,  lamp  shades,  military 
lanterns,  lantern  slides,  sight  holes  of  diver's  helmets, 
compass  covers,  gage  fronts,  in  windows  where  glass 
would  be  broken  by  heavy  shocks  or  vibrations,  and  as 
coverings  for  wounds. 

Resonance:  Phonograph  diaphragms  and  various 
sounding  devices  (submarine  detectors). 
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Decoratwn:  Sheets  of  mica  form  the  material  on 
which  pictures  and  portraits  are  painted  and  for  inlay 
work.  Ground  mica  is  used  extensively  for  decoration  in 
wall  paper,  processional  ornaments,  fancy  paints,  orna- 
mental tiles,  and  concrete. 

Ltdyrication:  For  wooden  and  metal  bearings  and 
for  tire  powder. 

Filler:  Patent  roofing  material,  rubber  goods,  but- 
tons, absorbent  for  nitro-glycerine,  and  various  other 
products. 

Miscellaneous:  Calico  printing,  to  prevent  sticking  of 
tar  papers,  medicinal  uses  (India  only)  etc. 

*A  recent  classification  of  these  uses  of  mica,  based  on 
their  relative  importance,  is  as  follows: 

Essential  uses:  Electrical  insulation — films,  sheets, 
washers,  splittings,  and  built-up  mica  board. 

Less  essential  uses:  Stove  front,  lamp  chimney  and 
shades,  electric  heating  devices,  pipe  and  boiler  cover- 
ings, roofing  material,  annealing  steel,  lubricant  for 
wooden  bearings. 

Non-essential  uses:  Phonograph  diaphragms,  decora- 
tion, lubricant  for  metal  bearings,  filler  for  rubber  and 
various  materials. 

Consumption  of  mica  by  the  industries  would  largely 
base  as  to  relative  amounts,  although  not  necessarily  in 
respect  to  prices  paid,  on  the  above  classification  of  uses. 

Commercially  speaking,  splittings  refer  to  sheets  ap- 
proximately about  one  thousandth  of  an  inch  in  thick- 
ness, which  thin  sheets  are  manufactured  by  special  pro- 
cesses into  molded  and  built  up  forms  variously  known 
to  the  trade  as  micanite,  micabeston,  micabond,  micadem- 
ite  and  others,  used  extensively  for  electrical  insulation. 

Sheet  mica  finds  its  uses  as  above  indicated  in  all 
three  of  the  classes  of  essential,  less  essential  and  non- 
essential uses,  and  constitutes  the  most  important  and 
largest  part  of  the  mica  industry.  As  commercially  pre- 
pared, it  ranges  in  sizes  from  what  is  known  as  punch 
mica,  for  the  manufacture  of  disks  and  washers  of  at 
least  1%  inches  in  diameter,  on  up  to  the  largest  sheet 
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recoverable  with  proportional  values  based  on  size,  con- 
dition, and  properties. 

The  chief  use  and  largest  consumption  of  sheet  mica 
is  for  electrical  insulation.  For  use  in  high-potential 
machinery  or  appliances,  only  high-grade  sheet  mica, 
wholly  free  from  imperfections  in  the  form  of  cracks, 
pin-holes  or  inclusions  is  rigidly  specified. 

Originally,  sheet  mica  found  its  principal  and  almost 
sole  use  in  glazing,  for  stove  windows  and  for  certain 
forms  of  lamp  chimneys.  Although  still  necessarily  in 
use  for  these  purposes  and  commanding  increasingly  high 
prices  for  the  grade  and  sizes  of  sheet  required,  the 
amount  so  used  at  the  present  time  is  hardly  one-tenth  of 
the  sum  total  of  consumption,  which  has  been  estimated 
to  average:  for  electrical  insulation,  splittings,  40  per 
cent,  and  sheet  46  per  cent.,  or  a  total  for  electrical  in- 
sulation of  86  per  cent. ;  stove  glazing  10  per  cent.,  phono- 
graph diaphragms  2  per  cent.,  the  remaining  2  per  cent, 
covering  all  other  purposes. 

The  following  table  indicates,  as  to  size,  the  various 
grades  upon  which  market  quotations  usually  base : 

Trade  Number  Size  in  Sq.  Inches. 

Extra   Special   60   and  up 

A.A 48 -to  60 

Al 36  to  48 

1 24  to  36 

2 15  to  24 

3 10  to  15 

4 6  to  10 

5 : 3  to     6 

6 —  to     3 

During  the  late  war,  an  entirely  new  use  developed  for 
sheet  mica  in  surgery  as  a  covering  for  open  wounds  un- 
der treatment,  by  reason  of  its  transparency,  its  anti- 
septic quality,  because  of  absolute  freedom  from  corro- 
sion, and  its  value  as  a  non-conductor  of  heat  and  of  cold, 
plates  of  mica  being  included  to  some  extent  in  first  aid 
kits  used  in  the  field. 

Ground  mica,  aside  from  its  former  chief  uses  in  patent 
roofing,  in  the  annealing  of  steel,  in  various  forms  of  lub- 
rication and  for  fancy  paints,  tiles,  and  concretes,  for 
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boiler  coverings  and  fire-proof  paints,  has  recently  devel- 
oped increasingly  a  new  application  to  the  rubber-tire 
industry,  as  a  tire  ingredient,  and  as  a  powder  for  inner 
tubes.  It  has  long  been  utilized  as  a  powder  to  prevent 
adhesion  in  rolls  of  rubber  belting,  rubber  or  rubberoid 
roofing  and  similar  materials.  For  use  in  the  rubber-^ 
tire  industry,  new  methods  of  grinding  and  of  prepara-^ 
tion  were  requisite  in  order  to  obtain  the  necessary  f  ine^ 
ness  and  freedom  from  any  deleterious  admixture. 

Limited  information  only  is  available  as  to  the  methods^ 
little  patented  and  largely  kept  secret,  which  have  been 
so  far  most  successful  in  producing  the  required  rubber 
product.  They  mainly  classify  as  first,  disintegration  by 
heating ;  second,  abrasion  with  mill-stones  or  burrs ;  and 
third,  by  baking  at  intense  heat  followed  by  pulveriza- 
tion under  a  steam  or  air  blast.  Products  ranging  from 
8  to  200  mesh  are  subsequently  made  after  grinding,  on 
vibrating  screens.  Ground  mica  so  prepared,  has  been 
marketed  at  prices  which  have  been  found  very  satisfac- 
tory and  profitable. 

Should  ground  mica  so  prepared  become  a  fairly  uni- 
versally used  material  as  a  filler  in  the  rubber  tire  pro- 
duction of  the  United  States,  already  estimated  to  have 
reached  a  figure  in  excess  of  50  million  tires  per  year,  a 
very  substantial  increment  in  the  value  and  use  of  what 
is  now  largely  as  scrap,  a  low  priced  or  altogether  waste 
product  in  mica  production,  is  substantially  indicated. 
While  for  this  purpose  it  has  been  found  superior  to 
the  filler  hitherto  in  use,  to  which  it  has  proved  to  be  of 
more  value  and  utility  by  reason  of  its  special  qualities, 
ground  mica,  for  other  and  its  ordinary  uses,  is  the  only 
form  of  mica  for  which  a  satisfactory  substitute  has  been 
successfully  found  and  commercially  used.  For  electrical 
mica  in  its  special  forms  there  is  no  known  substitute. 

From^its  physical  characteristics,  the  grinding  of  scrap 
mica  or*  its  first  preliminary  diwsintecrration,  is  a  difficult 
operation  for  reasons  which  are  self-evident.  Number- 
less methods  have  been  tried,  and  where  successful,  have 
been  as  far  as  possible  kept  secret.  The  most  satisfac- 
tory results  have  apparently  been  obtained  by  the  use 
of  various  special  forms  of  conical  wooden  rollers.     The 
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highest  grades  of  "rubber  mica,"  acceptably  prepared 
under  commercial  specifications,  are  stated  to  have  been 
marketed  at  prices  ranging  from  $180.00  to  as  high  as 
$300.00  per  ton. 

Commercial  Grades  and  Specifications. 

As  known  to  the  trade  and  the  manufacturer,  commer- 
cial mica  is  of  three  general  classes  designated  as  run-of- 
mine,  sheet,  and  scrap. 

Run-of-mine  mica ;  as  the  name  implies,  refers  to  mica 
in  its  crude  recovered  condition,  precisely  as  it  comes 
from  the  mine,  viz:  in  rough  blocks  or  masses,  with 
their  rock  edges  adhering  to  them,  and  of  all  sizes  and 
grades;  their  subsequent  sheet  values  having  not  been 
as  yet  determined  or  being  reliably  indicated. 

For  this  obvious  reason,  the  prices  offered  and  com- 
monly paid  for  mine-run  block  are  necessarily  low,  and 
do  not  as  a  rule  represent  a  fair  basis  of  compensation 
to  the  miner,  as  the  skilled  manufacturer,  accustomed  to 
working  up  such  rough  block,  is  better  able  to  approxi- 
mate its  possibilities  than  any  miner  lacking  this  exper- 
ience and  knowledge.  A  very  large  percentage  of  the 
domestic  mica  mined  both  in  the  West  and  in  the  South, 
has  in  the  past  been  disposed  of  on  this  basis,  with  re- 
sultant disadvantages  and  discouragement  to  the  miner. 

This  condition,  requiring  only  special  knowledge  and 
a  reasonably  small  amount  of  necessary  and  added  mine 
equipment  for  its  abatement,  has  had  a  marked  effect 
in  limitation  of  mine  output,  many  small  operations  hav- 
ing been  abandoned  in  consequence  of  such  low  prices 
received  which  would  have  been  otherwise  remunerative. 
The  reverse  condition,  is  one  of  the  causes  of  uniform 
success  in  the  India  mica  field. 

Sheet  mica,  as  known  to  the  trade ;  is  defined  and  class- 
ified by  its  physical  preparation  and  condition,  and  by  its 
adaptability  to  its  various  uses  and  its  value  therefor. 

The  general  trade  definition  of  sheet  mica  refers  to 
split  sheets  of  approximately  one-sixteenth  inch  in  thick- 
ness, more  or  less  properly  trimmed  or  edged.  By  far 
the  largest  part  of  the  domestic  mica  marketed,  is  im- 
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properly  prepared,  with  resultant  loss  to  the  producer, 
being  either  "rough-trimmed/'  or  "thumb-trimmed,"  and 
only  partially  edged. 

"Thumb-trimmed"  mica  is  the  term  used  to  describe 
mica  blocks  or  books  having  the  rock  edging  in  part 
crudely  removed  by  hand  separation  or  breaking  off. 
"Rough-trimmed"  mica,  represents  a  slightly  better  stage 
of  preparation,  and  "knife-trimmed,"  its  competent  and 
proper  form,  all  edging  imperfections  being  removed, 
and  the  physical  condition  of  the  sheet  for  subsequent 
handling  and  shipment  being  as  far  as  possible  perfected. 

*  Sheet  mica  is  also  classified  according  to  its  uses.  Con- 
denser mica  must  be  clear  ruby,  colorless  or  greenish, 
must  be  split  easily  and  smoothly  into  films  as  thin  as 
one-thousandth  of  an  inch,  must  be  free  from  cracks, 
holes,  foreign  substances,  stains,  spots,  smoke,  and  sheets 
must  be  plain  and  smooth,  free  from  waves,  wrinkles, 
reeves,  rulings,  or  knots.     Uncut  condenser  mica,  to  cut 
any  particular  size,  must  not  be  larger  than  one  and  one- 
half  times  that  size  each  way.     •Cut  but  not  split  con- 
denser mica  is  cut  into  regular  sizes,  2  by  2  or  2  by  3 
inches,  which  are  slightly  larger  than  the  thin  sheet  act- 
ually used  in  the  condensers.       From  this  cut  mica  the 
condenser  film  is  then  punched  out  in  the  shape  and  size 
used.     If  cut  and  split,  the  individual  pieces  are  iCrom 
O.COl  to  0.003  inch  thick,  with  an  allowable  variation  of 
only  0.0C05  inch.     If  cut  or  punched  into  the  required 
shape,  split  to  the  necessary  thinness,  and  carefully  in- 
spected, the  mica  is  called  condenser  film  mica.     The  cut 
edges  of  the  films  must  be  smooth,  and  the  finished  f ihn 
must  of  course  be  free  from  all  defects  and  cracks.     For 
wireless  outfits,  each  film  must  withstand  20,000  volts. 
For  magneto  condensers,  no  high-voltage  resisting  test 
has  to  be  made,  but  each  film  must  be  free  from  cracks 
or  other  defects.     Such  "film  mica"  is    very    different 
from  the  thin  splittings  used  in  the  manufacture  of  mica 
board.     These  irregular-shaped  splittings  are  sometimes 
also  called  films.     It  has  been  estimated  that  on  an  aver- 
age it  takes  from  2  to  3  pounds  of  trimmed  Indian  or  cut 
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domestic  mica  (or  double  the  quantity  of  uncut  mica), 
to  yield  ICOO  acceptable  condenser  films.  By  careful  se- 
lection it  has  been  possible  to  obtain  a  pound  of  cut  films 
from  5  to  6  pounds  of  domestic  uncut  sheet  mica. 

Phonogrraph  or  diaphragm  mica  is  also  a  variety  of 
very  high  grade.  It  must  be  free  from  all  imperfections, 
such  as  rulings,  cracks,  and  inclusions  of  other  minerals, 
must  split  well  and  evenly,  must  be  clear  and  transparent, 
and  must  also  be  flat,  this  last  feature  being  an  essential 
character  of  diaphragm  mica.  Mica  for  lamp  chimneys 
and  canopies  must  be  clear,  split  easily,  and  be  extremely 
flexible.     Very  little  domestic  mica  is  so  used. 

For  dtove  glazing,  a  hard  rigid  mica  is  preferred,  as 
nearly  clear  as  possible.  The  greenish  North  Carolina 
mica  receives  the  preference  for  this  purpose. 

Splittings,  commercially  speaking,  are  very  thin  sheets, 
approximately  one  thousandth  of  an  inch  in  thickness, 
may  be  irregular  in  shape  and  size,  and  may  contain 
some  tlaws  or  imperfections.  They  are  altogether  pre- 
pared by  hand,  most  of  the  large  India  preparation  of 
splittings  being  made* by  women  and  children,  a  long 
thumb  nail  being  there  largely  used  in  preference  to  a 
knife  for  this  purpose.  From  2  to  4  pounds  per  day  of 
splittings  represents  an  average  production.  A  variable 
amount  of  domestic  splittings  accumulates  necessarily  in 
the  working  up  of  mine-run  mica  and  in  the  general  hand- 
ling of  cut  and  uncut  sheet  into  specific  forms. 

The  otherwise  waste  product  of  the  mine  in  the  form 
of  mica  recovered  having  no  sheet  value,  and  the  waste 
resulting  from  the  cutting,  trimming  and  preparation  of 
sheet  mica,  etc.,  collectively  classes  as  scrap,  which  as 
sold  and  utilized  for  grinding  may  have,  and  usually  con- 
tains inclusions  of  various  kinds,  mainly  quartz  and 
feldspar. 

Associations. 

The  useful  associated  minerals  of  the  pegmatites  in  Ala- 
bama, of  possible  value  as  by-products,  recovered  neces- 
sarily in  the  ordinary  course  of  mica  mining,  are  kaolin, 
feldspar,  and  quartz ;  stated  in  the  order  of  their  ordinary 
commercial  importance. 
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The  feldspar  group  occurring  with  the  mica  deposits, 
mainly  potash  spars,  with  resultant  kaolins  are  taken 
out  to  greater  or  less  extent  in  all  mica  recoveries,  but 
have  received  as  yet  in  Alabama  only  limited  tests  and 
no  appreciable  commercial  use.  From  20  to  40  per  cent, 
of  ground  feldspar  enters  into  the  composition  of  most 
china  and  porcelain,  as  a  bonding  and  dissolving  medium 
of  the  kaolin,  ball  clay,  and  ground  flint.  It  has  also  a 
wide  range  of  minor  uses.  As  a  source  of  potassium 
compounds,  the  potash  spars  received  exhaustive  testing 
during  the  war,  the  results  of  which  tests  have  not  yet 
6een  fully  made  known.  It  has  been  stated  however  that 
under  present  known  methods  a  minimum  of  12  per  cent, 
of  potash  is  requisite  for  any  profitable  process  for  its 
extraction  from  spar. 

Such  high  grade  feldspar  is  hardly  likely  to  be  obtain- 
able in  this  State  in  any  large  centralized  amounts.  Anal- 
yses made  of  best  native  spars  have  averaged  approxi- 
mately 10  per  cent,  potash,  although  the  samples  tested 
would  otherwise  class  as  No.  1  by  reason  of  freedom 
from  iron  bearing  minerals,  and  as  containing  but  lit- 
tle muscovite  and  quartz,  an  allowable  25  per  cent,  of 
quartz  being  permissible  in  No.  2  spar  grade. 

The  most  important  and  valuable  use  of  this  mineral 
would  be  its  possible  lo<!al  value  as  ground  feldspar  for 
a  commercial  fertilizer.  The  availability  of  potash  in 
finely  ground  feldspar  has  long  been  the  subject  of  ex- 
haustive practical  tests,  the  results  of  which  tests  have 
been  conflicting  under  varying  soil  conditions.  Tests 
however  under  special  conditions,  made  by  the  U.  S.  Bu- 
reau of  Plant  Industry,  representing  the  wide  variance  of 
soils  presented  by  Connecticut  and  Florida,  have  demon- 
strated that  plants  were  able  to  obtain  potash  from  very 
finely  ground  feldspar.  If  such  availability  becomes 
fairly  assured  through  continued  and  systematic  experi- 
mentation Alabama  spars  may  become  of  very  positive 
value. 

Crystalline  quartz,,  of  certain  specified  grades,  has  vari- 
ous commercial  uses.  For  acid  towers,  the  sizes  speci- 
fied are  termed  "fist''  to  "head." 
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Ground  quartz  finds  its  application  in  the  manufacture 
of  sand-paper,  sand  belts,  and  in  sand-blast  apparatus  for 
frosting  glass.  It  is  also  one  of  the  constituents  with 
feldspar  and  kaolin  of  pottery  and  glaze  mixtures. 
In  copper  smelting,  it  is  used  as  a  flux.  Finely  ground 
it  finds  its  application  to  some. extent  for  filters,  and  in 
acid  proof  cements ;  as  a  wood  filler,  and  in  scouring  and 
cleaning  preparations,  and  paints. 

The  commercial  value  of  the  crude  product  ranges  from 
80  cents  to  $3.50  per  ton,  and  from  $6.50  to  $20.00  per  ton 
for  ground  quartz  of  various  degrees  of  fineness. 

The  kaolins,  resulting  from  the  decomposition  of  the 
potash  spars  in  the  mica  bearing  pegmatites,  constitute  a 
very  considerable  part  of  the  dead  material  necessarily 
removed  in  the  recovery  of  mica.  Competent  expert 
tests  made  at  Trenton,  New  Jersey  potteries  on  certain 
Alabama  kaolins  occurring  in  the  mica  pegmatites,  have 
proved  them  to  be  of  superior  quality  for  use  in  porcelain 
manufacture.  A  detailed  statement  of  these  tests,  and 
of  the  values  indicated,  will  be  found  under  the  head  of 
kaolin. 

The  above  facts  relative  to  the  uses  and  approximate 
commercial  values  of  the  pegmatite  minerals  other  than 
mica,  are  given  as  of  possible  and  material  bearing  on 
the  question  of  by-product  recovery  in  mica  mine  oper- 
ation ;  being  an  available  means  of  possibly  reducing  mine 
cost  by  their  utilization. 

Statistics  of  recently  augmented  mica  output,  have 
clearly  indicated  that  by-product  recovery  has  been  to  a 
considerable  extent  an  important  and  increasing  factor 
in  such  augmented  production.  Hydro-electric  power  is 
now  in  the  Alabama  mica  field  at  certain  points  avail- 
able and  will  in  the  near  future  become  increasingly  so 
for  economically  grinding  scrap  as  also  the  above  named 
mica  by-products  requiring  pulverization  into  acceptable 
and  salable  commercial  forms  and  grades. 

As  a  positive  mineral  value,  directly  and  indirectly 
associated  with  the  mica  pegmatites  of  Alabama,  gold  may 
prove  of  material  and  definite  importance. 

The  original  exploitation  of  mica  in  this  State  and  its 
first  attempted  commercial  development,  was  located  at 


I. 
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Pinetucky  in  Randolph  County,  where  in  the  early  "sev- 
enties" a  number  of  shafts  and  tunnels  were  opened  up 
on  this  property,  and  considerable  amounts  of  mica  of 
large  sizes  were  recovered  and  sold.  It  was  however 
discovered  by  the  operators  that  the  quartz  of  the  peg- 
matites was  frequently  rich  in  gold,  and  the  mica  recov- 
ery became  secondary  to  gold  mining,  later  on  being  alto- 
gether abandoned  in  favor  of  mine  and  mill  recovery  of 
the  gold  values  carried  in  this  mica  mine. 

During  the  subsequent  period  of  such  operation  by  the 
Alabama  Gold  Belt  Mining  Company,  the  Pinetucky  mine 
was  in  1897  examined  by  Mr.  W.  M.  Brewer,  then  Assis- 
tant Geologist  of  the  Alabama  Geological  Survey,  who  re- 
ported very  rich  free  gold  occurrences  on  the  fifty-five 
foot  level.  Assays  of  gold-bearing  quartz  from  the  Pine- 
tucky mine  are  stated  by  Mr.  Brewer  to  have  frequently 
run  in  free  gold,  irrespective  of  the  sulphurets,  from 
$150.C0  to  $200.00  per  ton.  In  this  immediate  district, 
which  is  now  receiving  extensive  mica  development,  it  is 
stated  by  Mr.  Sam  Wallace,  the  present  owner  of  the 
Pinetucky  mine  and  mill,  that  the  quartz  of  the  mica  peg- 
matites very  generally  carries  free  milling  gold  values, 
which  may  to  some  extent  be  economically  recoverable  as 
the  district  develops,  the  formation  of  a  natural  water 
power  closely  adjacent  for  the  operation  of  stamp  mills 
being  among  the  possible  development  factors.  A  more 
detailed  description  of  the  Pinetucky  Mica  Mine  will  be 
found  under  the  heading  of  individual  mine  operations. 

An  occurrence  of  tin  in  the  form  of  cassiterite  has  also 
been  noted  by  occasional  float  ore  at  various  points  along 
the  Mica  Belt.  No  systematic  attempts  have,  however, 
been  as  yet  made  to  trace  this  ore  to  origin,  and  it  is 
hardly  likely  to  occur  in  commercially  recoverable  amount. 
Water  worn  float  of  white  cassiterite,  of  the  highest 
grade,  has  been  also  occasionally  found  and  noted  in 
close  proximity  to  the  mica  bearing  pegmatites. 

Distribution  of  Deposits. 

The  occurrences  of  mica  of  possible  commercial  im- 
portance in  Alabama  are  comprised  altogether  within 
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the  lines  of  demarkation  of  the  igneous  and  metamorphic 
rocks,  as  shown  on  the  Geological  Map  of  Alabama  by 
Eugene  Allen  Smith,  State  Geologist,  issued  by  the  Geo- 
logical Survey  of  Alabama  in  1904.  The  lines  of  demark- 
ation referred  to  and  so  drawn  on  this  map  by  Dr.  Smith 
will  serve  to  define  and  mark  out  the  mica  area  of  the 
State.  Comprised  within  this  area,  are  all  or  portions 
of  ten  counties,  which  in  the  order  of  their  present  par- 
tially proven  and  relative  importance,  are  Randolph,  Clay. 
Tallapoosa,  Coosa,  Cleburne,  Chambers,  Elmore,  Talla- 
dega and  Lee.  The  mica  pegmatite  occurrences  are  com- 
prised within  a  number  of  parallel  belts  of  general  north- 
east to  southwest  strike,  entering  Alabama  along  the 
Georgia  state  line,  and  terminating  at  various  points 
along  the  areal  limit  of  the  igneous  and  metamorphic  for- 
mations. Topographically,  the  eastern  half  of  the  area 
is  traversed  from  northeast  to  southwest  almost  cen- 
trally by  the  Tallapoosa  River,  the  western  half  being 
intersected  and  approximately  bordered  by  the  Coosa 
River,  on  which  included  portion  of  the  Coosa  is  located 
the  present  main  hydro-electric  power  plant  of  the  Ala- 
bama Power  Company,  and  also  the  location  of  the  new 
power  plant  at  the  Mitchell  Dam  now  in  process  of  con- 
struction in  Section  15,  Township  21  South,  Range  16 
East,  Coosa-Chilton  counties.  By  these  two  rivers  and 
their  tributaries,  the  entire  area  is  drained  and  abun- 
dantly watered. 

The  mica  deposits  lie  at  various  elevations,  ranging 
from  500  to  1,000  feet  above  sea  level.  Some  are  located 
upon  summits  or  abrupt  slopes,  others  on  plateau  or  form- 
er plateau,  and  on  valley  levels  and  slopes,  for  the  most 
part  carrying  fairly  light  over  burden  of  residual  clays. 
Favorable  conditions  as  to  mine  drainage  are  often  pre- 
sented, although  in  many  cases,  water  level  is  quickly 
reached  and  has  presented  discouragements.  In  some  of 
the  best  and  most  fully  developed  deposits  however,  ideal 
drainage  conditions  are  available.  The  level  of  the  ground 
water  encountered  necessarily  varies  widely. 

The  quality  and  character  of  the  mica  recovered  varies 
in  different  localities,  the  variations  presented  being  con- 
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nected  with  or  attributable  to  the  geologic  conditions 
existing,  as  for  instance  proximity  to  the  granites. 

Generally  speaking,  the  micas  of  the  same  locality  and 
origin  are  similar  and  present  few  differences  in  charac- 
teristics. There  are  however  exceptions  to  this  rule,  as 
in  Tallapoosa  county,  where  clear  amber  muscovite  is  re- 
covered in  close  proximity  to  deposits  largely  made  up  of 
specked  and  spotted  mica,  carrying  mineral  inclusions. 
It  is  a  notable  fact,  however,  in  this  connection,  that  sales 
made  of  this  particular  spotted  mica  for  electrical  pur- 
poses are  stated  to  have  been  apparently  unaffected  by 
these  inclusions,  which  were  not  materially  reflected  in 
the  sale  grades  and  prices  realized  therefor. 

Considered  in  respect  to  maximum  and  definite  develop- 
ment, the  Alabama  mica  occurrences  might  be  divided 
into  four  major  combinations  designated  as  the  Dade- 
ville,  the  Micaville,  the  Pyriton,  and  the  Rockf ord  groups. 
As  however  this  group  subdivision  is  of  complete  occur- 
rence separately  in  four  counties,  it  will  be  considered 
under  the  general  heading  of  all  occurrences  in  each 
county. 


Part  II. 


DESCRIPTION  OF  MINES. 


Introduction. 

MICA,  in  more  or  less  clear  sheets,  and  to  some  extent 
of  merchantable  quality,  has  been  found  in  every 
county  lying  within  the  crystalline  area  of  Alabama. 

Comparatively  little  actual  mining  worthy  of  the  name 
has  however  as  yet  been  attempted,  taking  into  consider- 
ation the  possible  extent  and  value  of  the  indicated  de- 
posits, such  recoveries  as  have  been  attempted  being 
largely  inexperienced,  with  limited  knowledge  therefore 
of  the  ordinary  peculiarities  and  characteristics  govern- 
ing mica  occurrences ;  handicapped  by  insufficient  equip- 
ment, crude  as  to  methods  employed,  and  quite  universal- 
ly abandoned  at  water  level. 

Although  the  output  of  some  of  these  mines  has  been 
large,  and  continuously  satisfactory,  with  few  exceptions 
there  has  been  no  competent  effort  made  to  grade  and 
prepare  the  accumulated  mica  stocks  recovered  in  such 
form  as  to  realize  or  in  fact  approximate  their  actual 
market  value  if  prepared  in  accordance  with  ruling  mar- 
ket conditions  and  specifications.  Generally  speaking, 
these  stocks  have  in  consequence  been  disposed  of  on  the 
run-of-mine  basis  at  low  and  unprofitable  prices. 

With  practically  no  scrap  or  by-product  utilization ; 
the  earnings  of  the  mines  most  of  them  wholly  basing 
in  consequence  upon  some  three  to  ten,  or  at  most,  fifteen 
per  cent,  of  their  actual  gross  tonnage  output,  and  under 
the  crude  and  unnecessarily  costly  methods  of  recovery 
used,  the  frequently  unprofitable  character  of  the  mica 
industry  in  Alabama  up  to  the  present  time  is  quite  eas- 
ily understandable,  and  to  a  very  considerable  extent,  is 
clearly  remediable. 

The  future  successful  operation  of  these  mines  upon 
any  permanent  basis  will  in  large  measure  depend,  (as 
has  been  found  to  be  the  case  elsewhere) ,  upon  the  proper 
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handling  and  utilization  of  the  scrap  mica,  kaolin,  feld- 
spar, quartz,  and  other  by-product  recoveries,  usually  to  a 
large  extent  wasted,  or  thrown  on  the  dump,  as  well  as 
on  the  experienced  grading  and  working  up  of  the  sheet 
mica  into  the  proper  merchantable  form  requisite  for  the 
accumulation  of  graded  stocks,  which  may  then  be  dis- 
posed of  at  more  satisfactory  and  remunerative  prices  to 
the  manufacturer,  and  to  some  extent,  more  directly  to 
the  ultimate  consumer. 

Under  competent,  experienced,  and  intelligent  mining 
and  marketing  methods,  and  provided  with  reasonable 
and  justifiable  mine  and  shop  equipment,  requiring  a 
comparatively  small  invested  capital,  financially  satis- 
factory returns  are  indicated  as  entirely  possible  and 
probable  from  most  of  the  larger  mine  operations,  and 
from  the  majority  of  the  smaller  ones  as  well,  by  the  op- 
eration of  a  developed  system  of  pooling  by  the  smaller 
with  the  larger  mines  of  their  recovered  and  prepared 
sheet,  for  the  enlarged  accumulation  in  this  manner  of  a 
properly  graded  joint  stock,  of  sufficient  extent,  size,  and 
range,  to  fill  orders  for  the  special  sizes  and  shapes  al- 
ways required  by  the  trade ;  this  stock  to  be  disposed  of 
under  a  combined  sales  system. 

In  the  same  manner,  and  under  a  similar  system, 
groups  of  mica  operations,  large  and  small,  located  in 
sufficiently  close  proximity  (of  which  there  are  a  number 
in  the  State)  could  in  some  instances  combine  their  out- 
put of  scrap,  operating  centrally  located  grinding  plants 
for  the  utilization  of  this  scrap,  and  possibly  also  to  some 
extent  of  other  by-products  requiring  crushing  or  some 
form  of  pulverization. 

Auxiliary  to  such  utilization  of  mine  scrap,  there  are, 
(as  will  be  hereinafter  noted)  a  very  considerable  num- 
ber of  mica  deposits  located  centrally  with  respect  to  the 
workable  sheet  mica  mines,  yielding  mica  suitable  only 
for  grinding,  but  affording  definite  amounts  of -this  grade, 
so  conditioned  as  to  be  recoverable  at  low  cost. 

The  resultant  ground  mica  from  these  deposits  has 
been  experimentally  shown  to  be  equal  in  grade  to  any 
other  ground  mica  commercially  marketed,  under  devel- 
oped and  proven  methods  of  competent  preparation. 
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There  are  indicated  in  this  wholly  undeveloped  branch 
of  the  industry,  some  opportunities  in  the  Alabama  mica 
field  for  profitable  investment. 

In  this  connection,  local  conditions,  as  to  hydro-electric 
leased  power  (already  available  at  favorable  rates  over 
the  existing  transmission  lines  of  the  Alabama  Power 
Company  or  by  short  branch  lines)  for  the  partial  elim- 
ination of  present  mine  waste  by  by-product  utilization, 
and  for  the  auxiliary  handling  of  strictly  grinding  depos- 
its, will  become  apparent  from  a  study  of  present  individ- 
ual mine  operations,  solely  based  thus  far  as  stated  upon 
the  realized  small  percentage  recovery  of  strictly  run-of- 
mine  sheet. 

With  120,000  H.  P.  already  available,  120,000  H.  P. 
under  construction  at  Mitchell  Dam,  and  an  indicated  as 
definite  prospect  in  view  in  excess  of  500,000  H.  P-  more 
by  the  completion  of  the  projected  power  plant  at  Muscle 
Shoals,  any  Alabama  industry  of  this  nature  will  be  able 
to  estimate  on  hydro-electric  leased  power,  in  any  desired 
amount,  at  a  figure  of  cost  equal  to  and  in  future  prob- 
ably less,  than  the  present  Niagara  Falls  basis. 

The  specimens  and  samples  mentioned  and  referred  to 
by  ''Exhibit  Serial  Numbers,"  representing  all  mine  pro- 
ducts of  present  or  of  possible  commercial  importance 
drawn  from  the  localities  and  mines  examined,  have  been 
collected  for  permanent  display  in  the  cabinets  of  the 
Alabama  Geological  Survey  and  placed  there  for  public 
inspection  and  study  in  connection  with  this  report. 

Tallapoosa  County. 

The  county,  for  the  most  part  comprised  within  the 
Piedmont  Plateau  province,  only  a  small  portion  of  its 
southern  area  lying  within  the  Coastal  Plain  region; 
presents  therefore  in  surface  conformation,  character- 
istic variations,  ranging  from  the  flat  uneroded  Coastal 
Plain,  to  the  hilly  and  much  eroded  and  broken  contours  of 
its  northern  or  Piedmont  section,  which  section  topogra- 
phically, contains  and  is  made  up  of  hills  and  ridges  hav- 
ing elevations  of  from  500  to  750  feet  above  sea  level,  and 
from  one  to  two  hundred  feet  above  adjacent  valley  levels. 


ALABAMA  MICA  DEPOSITS  45 


The  Piedmont  irregularities  of  contour  generally 
speaking  have  their  origin  in  denudation,  the  marked  ir- 
regularities observable  in  the  dip  of  the  rocks  showing 
crustal  movements  of  wide  extent.  In  the  comparatively 
flat  or  rolling  conformation  of  the  southern  part  of  the 
county,  former  irregularities  of  surface  have  been  large- 
ly covered  by  Coastal  Plain  deposits,  extending  in  some 
localities  to  considerable  depth. 

The  Tallapoosa  River,  which  flows  through  the  county 
from  northeast  to  southwest  for  a  distance  of  some  75 
miles,  constitutes  with  its  tributaries,  the  complete  drain- 
age system  of  the  entire  area. 

This  mature  and  favorable  drainage  system  is  a  devel- 
opment factor  of  very  great  present  and  potential  value 
to  the  county  as  a  source  of  hydro-electric  power,  locally 
developed. 

Dadeville,  the  county  seat,  is  already  supplied  with 
light  and  power  from  a  plant  located  on  Sandy  Creek. 
Alexander  City,  at  present  served  by  the  transmission 
lines  of  the  Alabama  Power  Company,  could  develop  its 
own  power  if  desirable  near  by  on  Big  Hillabee  Creek. 

At  Tallassee,  in  the  southern  end  of  the  county,  suffi- 
cient power  has  been  developed  on  the  Tallapoosa  River 
and  already  utilized  for  the  operation  of  a  group  of 
cotton  mills,  with  available  surplus. 

Two  miles  north  of  Tallassee,  also  on  the  Tallapoosa,  ^ 
forty-five  foot  head  has  been  developed  and  a  power  plant 
erected,  from  which  several  thousand  horse  power  is  at 
present  conveyed  by  a  transmission  line  to  Montgomery.* 

In  addition  to  these  existing  hydro-electric  develop?- 
ments,  there  are  other  localities  both  on  the  Tallapoosa 
and  on  the  smaller  streams  where  added  potential  power 
in  greater  or  less  amounts  may,  and  doubtless  ultimately 
^vill,  be  produced  and  utilized  locally  in  this  county. 

MICA  DEVELOPMENTS. 

Colitmbiis  Ware  Mine,  or  ''Mica  HiU." — Recent  active 
mica  mining  operations  in  the  county  have  been  largely 

*'nii8  Bpuree  of  power  is  not  available  at  pre«ent  by  reason  of  iht  failure  of 
the  dam  some  eiffbteen  months  aRo.    E.  A.  S. 
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confined  to  the  six  properties  owned  by  the  Coosa  Count}' 
Mining  Company  of  Wetumpka,  Ala.,  of  which  properties 
Mica  Hill  has  been  the  major  operation.  It  is  located  in 
the  Sou  :h west  Quarter  of  the  Southwest  Quarter  of  Sec- 
tion 7,  Township  22  North,  Range  24  East,  being  about 
six  miles  northeast  of  Dadeville,  near  Easton,  and  about 
one  quarter  mile  south  of  the  main  road  known  as  the 
Montgomery  Highway. 

Topographically,  the  mine  occupies  the  crest  of  a  hill 
forming  one  of  the  highest  points  in  the  county,  having 
an  elevation  of  approximately  850  feet,  tidal  datum,  and 
a  rise  of  about  100  feet  above  adjoining  valley  level. 

In  conformation,  the  summit  of  the  hill  is  cruciform, 
with  the  easterly  arm  eroded  or  lacking,  the  pegmatite 
bodies  being  similarly  cross  formed,  and  approximately 
occupying  both  axes  of  the  hill.  The  country  rock  is  a 
reddish  mica  gneiss,  the  pegmatite  contact  with  which  is 
somewhat  irregular.  Large  masses  of  barren  quartz  out- 
crop on  the  summit  along  the  northwest-southeast  bone  or 
axis  of  the  hill,  dividing  and  separating  the  two  distinct 
pegmatite  bodies,  which  as  developed,  for  a  distance  of 
some  five  to  six  hundred  feet,  have  a  general  southwest 
dip  varying  on  the  slopes  and  shafts  driven,  from  35°  to 
perpendicular.  On  and  near  the  surface,  the  two  pegma- 
tite bodies  appear  to  be  some  50  feet  apart,  separated  by 
a  massive  V-shaped  quartz  intrusion,  approaching  each 
other  rapidly  at  the  lower  levels  reached,  their  ultimate 
union  at  lower  levels  being  indicated. 

For  purposes  of  identification  and  description,  the  east- 
erly body  of  pegmatite  has  been  known  as  tha  "punch 
vein."  It  was  originally  entered  and  worked  by  open 
cuts  along  its  extension  on  the  surface  for  some  500  feet. 
Subsequently,  three  slopes,  located  about  100  feet  apart, 
have  been  driven  down  following  the  pegmatite  seam  for 
varying  distances,  the  main  and  most  northerly  of  these 
slopes  being  carried  down  to  a  connection  with  a  vertical 
shaft,  located  in  the  westerly  pegmatite  body  used  as  an 
air  course.  From  this  main  slope,  which  was  operated 
by  means  of  a  hoist,  entries  were  run  out  at  various  levels 
north  and  south  in  the  mica  bearing  pegmatite. 
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Operation  of  this  slope  was  complicated  and  subse- 
quently abandoned  by  reason  of  the  broken-back  angles 
in  the  dip  of  the  pegmatite,  which  for  the  first  70  feet  was 
45%  changing  at  this  level  to  75"  for  the  next  40  feet, 
where  it  flattened  out  to  35%  at  or  near  the  bottom  of 
the  air  shaft. 

At  the  time  the  mine  was  last  examined,  this  slope  had 
been  abandoned  and  could  not  be  entered.  The  hanging 
wall  at  its  mouth,  is  the  intrusive  quartz  body,  which 
was  continuously  followed  and  undercut  all  the  way  down. 

Subsequently,  and  more  recently,  the  two  other  slopes 
mentioned,  known  as  the  "Hand",  and  the  "Smith'*  slopes, 
were  similarly  driven  to  a  depth  of  approximately  8  J  feet. 


48 


GEOLOGICAL  SURVEY  OF  ALABAMA 


entries  and  stopes  being  run  out  north  and  south  there- 
from. These  two  slopes  have  also  since  been  abandoned, 
present  mine  recovery  being  by  means  of  a  shaft  driven 
on  the  westerly  or  so-called  "Big  Vein,"  from  which 
working  shaft,  at  the  61  foot  level,  a  horizontal  entry 
has  been  run  out  east  35  feet,  thence  striking  and  fol- 
lowing for  some  30  feet  the  TS""  uprise  along  the  foot 
wall  of  the  "Punch  Vein." 
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At  the  head  of  the  uprise,  a  north  entry  leads  out  hori- 
zontally along  this  foot  wall  about  40  feet,  to  the  present 
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working  heading  or  breast,  from  which  point  a  narrow 
and  irregular  entry  continues  on  north  to  a  connection 
with  the  "Smith  Slope"  for  an  air  course.  As  stated  by 
the  superintendent,  Mr.  Dave  Norris,  the  ultimate  pur- 
pose of  this  working  plan  was  to  stope  on  up  to  the  sur- 
face for  a  resultant  slope  recovery,  but  at  the  time  the 
examination  was  made  all  the  entries  from  the  shaft  out 
had  been  so  back  filled  temporarily  with  kaolin  and  mine 
waste,  as  to  be  almost  impossible  of  access,  the  cost  of 
mica  recovery  by  such  means  and  under  such  disadvan- 
tages being  largely  prohibitive. 

The  westerly  pegmatite  body,  known  as  the  "Big  Vein," 
lies  parallel  to  the  "Punch  Vein,"  having  a  strike  of  N. 
20°W.,  and  has  been  similarly  developed  along  its  surface 
outcrop  by  open  cuts  for  about  the  same  distance.  Mica 
recoveries  have  been  made  from  this  "vein"  by  these  open 
cuts,  and  by  six  shafts  located  as  shown  on  Figure  2. 
varying  in  depth  from  30  to  65  feet.  The  pegmatite  body 
here  entered,  has  a  very  slight  S.  W.  dip  standing  nearly 
vertical. 

Most  of  the  original  mica  mining  on  this  property  was 
done  on  the  "Big  Vein,"  from  which  at  various  times  and 
under  previous  ownership,  mica  in  excess  of  100  tons  is 
stated  to  have  been  recovered  and  sold,  running  above 
general  average  in  the  percentage  of  sheet. 

Practically  all  of  the  sheet  mica  obtained  from  this  mine 
has  been  taken  from  the  contact,  next  to  the  foot  wall, 
and  the  continuance  of  this  rule  of  occurrence  was  an 
observed  and  noted  fact  in  all  of  the  slopes  and  entries 
examined.  No  mica  of  large  size  has  ever  been  found  in 
the  kaolin,  which,  however,  carries  in  excess  of  50  per 
cent,  of  small  flake. 

In  the  "Big  Vein,"  the  micaized  portion  of  the  pegma- 
tite has  an  observed  average  thickness  of  from  one  to 
four  feet,  and  in  the  "Punch  Vein,"  of  from  6  inches  to 
214  feet;  within  which  limits  all  of  the  mica  of  value  as 
sheet  is  carried  or  comprised. 

Outside  of  the  micaized  portions,  the  pegmatite  bodies 
present  the  usual  variations  as  to  thickness,  but  are  con- 
tinuously persistent  and  never  lenticular  along  the  strike 
throughout  the  mine  as  thus  far  worked. 
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Owing  to  the  elevation  at  which  the  deposits  are  placed 
and  have  been  entered,  water  level  has  never  been  as  yet 
reached  in  any  of  the  shafts  or  workings.  The  feldspar 
of  the  pegmatites  has  been  to  the  depth  reached  almost 
altogether  kaoltnized,  the  resultant  clay  carrying  a  heavj- 
percentage  of  very  fine  flake  mica.  Considerably  over 
1,000  tons  of  this  kaolin  are  already  piled  up  in  the  var- 
ious mine  dumps  which  if  washed  and  freed  from  mica 


Plate  L — Mica  Hill  Mine — Kaolin  Dump. 


ALABAMA  MICA  DEPOSITS  51 


and  other  impurities  could  probably  be  profitably  sold. 
Samples  of  fresh  run-of-mine  kaolin  were  recently  sub- 
mitted to  Trenton  potteries,  and  were  so  favorably  con- 
sidered that  a  sample  carload  was  subsequently  ordered 
and  is  now  being  worked  up  at  Trenton. 

At  the  northerly  end  of  its  proven  extension,  the  "Big 
Vein"  is  intersected  by  an  unusual  formation  of  hard 
mica  forming  an  angle  with  it  of  50%  or  having  a  strike 
of  N.70°W.  This  cross  formation  or  intersecting  mica 
body,  has  been  opened  up  by  a  surface  cut  for  a  distance 
of  90  feet  along  its  N.  W.  strike  from  the  "Big  Vein," 
and  is  traceable  by  outcrops  for  an  additional  distance 
in  the  same  direction  of  some  four  or  five  hundred  feet, 
imder  apparently  similarly  micaized  conditions.^  As  opened 
up  and  developed  in  the  cut  to  a  depth  of  five  to  ten 
feet,  it  has  a  width  or  thickness  of  about  eight  feet,  and 
an  observed  dip  S.  W.  of  70  to  75  degrees,  both  foot  and 
hanging  walls  being  red  mica  gneiss. 

The  mineralization  varies  from  a  hard  form  of  A  mica, 
to  a  mica  schist  made  up  of  flake  of  all  sizes,  which  as  a 
rule,  appears  to  be  nearly  all  mica.  Some  50  to  80  tons 
of  this  schist  have  been  taken  out  of  the  cut  and  piled  up 
along  its  sides.  Very  little  quartz  or  any  other  form  of 
inclusions  appears  to  be  present.  A  few  of  the  lumps 
taken  out  carry  a  thin  plating  of  botryoidal  manganese. 

As  a  source  of  ground  mica,  this  deposit  has  distinct 
possibilities,  if  found  after  proper  tests  to  be  of  accept- 
able quality,  definite  amounts  of  the  above  described 
grade  being  indicated  as  recoverable  to  some  extent  by 
economic  open  cut  mining,  and  by  subsequent  under- 
ground methods,  with  a  possible  expectancy  of  alteration 
to  other  and  better  grades  at  lower  levels. 

A  second  occurrence  of  this  same  character  is  indi- 
cated by  outcrops,  striking  approximately  parallel  to  it, 
and  located  some  70  yards  further  south,  following  and 
underlying  the  crest  of  the  westerly  arm  of  the  hill,  and 
traceable  for  several  hundred  feet  to  the  point  where  the 
ridge  breaks  down. 

No  attempt  has  been  made  to  prospect  this  deposit,  but 
if  found  to  be  of  equal  extent  and  similarly  conditioned 
-to  the  northerly  cross  formation,  the  two  deposits,  in 


52        GEOLOGICAL  SURVEY  OF  ALABAMA 


combination  with  the  normal  scrap  output  of  the  mine 
should  justify  a  grinding  plant  of  the  minimum  unit 
size  taken  in  conjunction  with  the  scrap  recovered  from 
other  existing  mines  in  the  immediate  district  which 
would  be  available. 

Since  its  acquirement  by  the  present  operating  com- 
pany, about  150  tons  of  mica  Jn  all  have  been  recovered 
and  sold  from  the  Mica  Hill  mine.  During  the  last  pe- 
riod of  operation,  covering  about  ten  weeks,  working 
only  a  very  small  force,  and  recovering  the  mica  by  the 
crude  and  inefficient  methods  above  described  involving 
handling  and  rehandling  in  the  mine,  there  was  neverthe- 
less taken  out  about  5,800  pounds  of  sheet,  and  approxi- 
mately 60,000  pounds  of  scrap,  13,000  pounds  of  the  scrap 
being  partially  cleaned  by  running  it  through  a  reel. 

Of  the  approximately  9  per  cent,  of  run-of-mine  sheet 
mica  recovered,  about  3  to  4  per  cent,  of  cut  sheet  appears 
to  have  been  the  net  resujt  in  recent  operations.  The 
sheet  mica  taken  out,  is  an  amber  muscovite  of  fair  size, 
splitting  well,  and  averaging  about  3x3  inches  in  size. 
No  larger  mica  has  been  as  yet  recovered  in  appreciable 
amounts. 

It  carries  some  inclusions  and  is  uniformly  more  or 
less  spotted,  but  has  been  sold  as  electric  mica  without  re- 
jection on  this  account  being  generally  flat  sheet,  fairly 
free  from  other  imperfections. 

Exhibit  samples,  serial  numbers  100  to  104  inclusive 
represent  the  mine  products. 

Carletoii  or  Biittston  Mine, — The  Carleton  mine  be- 
longs also  to  and  has  been  operated  by  the  Coosa  County 
Mica  Company.  It  is  located  in  the  S.  E.  Quarter  of  Sec- 
tion 22,  Township  23  N.,  Range  24  E.,  being  about  11 
miles  northeast  of  Dadeville,  and  about  one-quarter  mile 
south  of  Tallapoosa  River,  east  of,  and  near,  Germany 
Ferry. 

The  deposit  of  mica  developed  and  mined  is  located  in 
a  low  flat  hill,  lying  between  two  branches  of  County  Line 
Creek,  having  a  summit  elevation  of  40  feet  above  creek 

level. 

The  mica  recovered  has  been  altogether  of  A  form,  hard 
and  non-sheeting,  suitable  only  for  grinding.     It  is  car- 
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ried  in  irregular  lenses  and  seams  of  coarse  pegmatite, 
which  have  no  definite  formation,  being  interbedded  with 
crystalline  quartz  in  large  bodies  and  with  both  a  white 
and  yellowish  feldspar,  partially  kaolinized  near  the  sur- 
face, and  but  little  altered  or  decomposed  near  the  bot- 
tom of  the  cuts. 

An  irregular  shaped  area,  about  200  feet  wide  from 
east  to  west,  by  150  feet  from  north  to  south,  running 
f ronoi  the  westerly  arm  of  the  creek  to  the  summit  of  the 
hill,  has  been  worked  over  by  irregular  pits  and  excava- 
tions, following  up  the  various  mica  bodies  found  to  be 
located  along  and  occupying  the  fissures  between  the  en- 
closing quartz  and  masses  of  mainly  undecomposed  feld- 
spar, none  of  these  workings  having  been  carried  to  a 
depth  of  over  10  feet. 

Within  this  area,  and  to  a  depth  of  from  5  to  10  feet, 
approximately  175  tons  of  A  form  mica,  mainly  in  blocks 
of  considerable  size,  is  stated  to  have  been  recovered 
and  sold  as  scrap  during  1920. 

Prices  realized  for  it  crude,  with  the  attendant  long 
truck  haul  to  Dadeville,  the  shipping  point,  did  not  at 
the  time  justify  deeper  or  more  comprehensive  methods 
of  recovery,  and  the  operation  was  in  consequence  for  the 
time  being  abandoned. 

Exhibit  samples,  serial  Nos.  105-106,  were  drawn 
to  represent  the  character  of  this  deposit. 

BeiTy  Mine. — The  Berry  mine  is  located  at  Easton,  in 
the  N.  W.  V4,  of  the  S.  E.  14,  of  Section  12.,  Township  22 
N.,  Range  23  E.,  being  14  mile  N.  W.  of  Mica  Hill,  im- 
mediately south  of  the  Montgomery  Highway,  and  with- 
in a  few  yards  of  it. 

The  mine  is  also  the  property  of  the  Coosa  County  Mica 
Company,  but  has  not  been  recently  operated. 

Under  previous  ownership,  and  when  at  that  time  ex- 
amined it  had  been  opened  up  by  means  of  several  shafts 
driven  to  water  level,  from  which  a  considerable  amount 
of  clear  sheet  mica  of  satisfactory  grade  was  being  taken 
out  and  sold. 

The  characteristics  of  the  pegmatite  body  entered  were 
a  predominance  of  kaolin  in  which  the  mica  wa^  alto- 
gether carried. 
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Mine  recovery  was  much  complicated  and  finally  aban- 
doned by  reason  of  the  unsafe  character  of  the  schist 
hanging  wall,  containing  mud  slips  near  the  surface. 

When  recently  examined  the  shafts  had  caved  in  and 
the  mine  could  not  be  entered. 

Abernathy  Mine. — The  Abernathy  mine  is  located  in 
the  E.  1/2  of  the  N.  E.  i/i,  of  Section  7,  Township  22  N., 
Range  24  E,  near  Easton. 

The  mine  is  a  new  prospect  just  opened  up,  and  is  lo- 
cated about  60  yards  north  of  the  Montgomery  Highway, 
in  a  low  flat  hill. 

Developments  consisted  of  several  small  pits  and  a 
shaft  about  10  feet  in  depth,  from  the  bottom  of  which 
an  entry  had  been  run  out  into  a  bed  of  micaized  kaolin, 
more  or  less  intermixed  with  surface  residual  red  clay. 

The  deposit  had  not  been  sufficiently  prospected  to 
form  any  definite  idea  either  of  its  extent  or  character. 
About  2  tons  of  mica  had  been  taken  out,  mainly  in  driv- 
ing the  entry,  and  was  piled  up  on  the  bank,  mainly  con- 
sisting of  small  books,  averaging  in  size  about  two  by 
three  inches,  and  of  the  grade  to  be  expected  under  exist- 
ing surface  conditions,  containing  specks  or  inclusions, 
and  somewhat  folded  and  flawed.  The  mine  is  the  prop- 
erty of  the  Coosa  County  Mica  Company. 

Exhibit  sample,  serial  No.  107,  represents  the  re- 
covered product. 

/.  /.  Easterwood  Mine. — The  Easterwood  mine  is  lo- 
cated in  Section  8,  Township  22  N..  Range  24  E.,  being 
1%  miles  east  of  Easton. 

Present  mine  workings  are  located  near  and  on  both 
sides  of  the  Montgomery  Highway.  The  deposit  was 
originally  entered  by  five  old  shafts  located  about  40  yards 
south  of  the  road,  from  the  bottom  of  which  shafts  stopes 
and  entries  were  run  out  under  a  formation  of  white 
quartz  boldly  outcropping  on  the  surface  about  centrally 
of  the  old  workings.  Very  little  information  was  ob- 
tainable as  to  the  history  of  these  old  workings  which 
could  not  be  entered  for  examination,  but  a  considerable 
amount  of  good  flat  mica,  in  medium  sizes,  is  said  to 
have^been  recovered  from  them  by  a  Mr.  Hamby  and  oth- 
ers.    Preparations  were  being  made  to  reopen  them  at 
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the  time  of  the  examination  by  sinking  a  new  working 
shaft. 

About  50  feet  N.  of  the  road,  a  new  working  shaft  had 
been  sunk  20  feet  in  depth,  from  the  bottom  of  which 
an  entry  had  been  run  out  S.  E.  on  a  slope  of  about  10° 
in  a  body  of  grayish  colored  kaolin,  much  intermixed 
with  small  angular  fragments  of  quartz  and  unaltered 
feldspar.  From  this  stope,  about  4,000  pounds  of  mica 
had  been  recently  taken  out  by  present  operators,  a  por- 
tion of  which  stock  was  examined.  The  recovered  mica 
is  a  muscovite  of  dark  rum  color,  flat,  free  from  specks 
or  inclusions,  running  in  sizes  from  punch  to  about  3x4 
inches. 

Exhibit  sample,  serial  No.  108,  represents  the  average 
mica  last  recovered. 

Small  surface  prospect  pits  are  observable  at  various 
points  for  several  miles  along  and  near  the  Montgomery 
Highway,  following  the  N.  E.  strike  of  the  pegmatite  oc- 
currences  opened  at  Mica  Hill,  from  which  openings  small 
quantities  of  mica  have  been  at  various  times  recovered 
by  farmers  owning  the  properties,  and  generally  disposed 
of  to  the  Coosa  County  Mica  Co. 

Saunders  Pit. — In  Section  3,  Township  22  N.,  Range 
24  E,  ly^  miles  S.  of  Buttston,  on  the  Saunders  property, 
a  small  prospect  pit  has  been  opened  up  some  200  yards 
W.  of  the  road,  in  which  a  greenish  muscovite  mica  was 
discovered,  a  small  amount  of  which  had  been  taken  out. 

Exhibit  sample,  serial  No.  109,  is  from  this  pit. 

Thomas  Mine. — Southwest  from  Mica  Hill,  although 
the  continuance  of  the  micaized  pegmatites  is  occasionally 
indicated  by  surface  outcrops,  there  has  been  very  little 
exploiting  done  and  no  mines  or  prospects  were  ascer- 
tained to  have  been  opened  up,  except  one  located  on  the 
C.  W.  Thomas  property,  about  6  miles  S.  W.  from  Dade- 
ville.  The  Thomas  mine  was  not  examined,  but  is  stated 
to  have  been  worked  intermittently  during  1920  and  the 
output  sold  to  the  Coosa  County  Mining  Co.  Examina- 
tion of  the  stock  so  disposed  of  and  on  hand  shows  it  to 
be  a  muscovite  of  very  light  rum  color,  practically  color- 
less in  the  thin  sheet,  containing  no  inclusions,  and  run- 
ning in  sizes  up  to  4x6  inches. 
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Exhibit  sample,  serial  No.  110,  is  from  this  stock  and 
representative  of  the  Thomas  mine. 

Randolph  County. 

Physiographically,  Randolph  County  lies  in  one  of  the 
most  southerly  sections  of  the  Piedmont  Plateau. 

Geologically,  it  is  an  eroded  plateau  of  extensive  and 
strongly  marked  weathering  and  erosion,  the  underlying 
rocks  being  of  igneous  and  metamorphic  origin. 

The  mica  bearing  section  of  the  county  is  mainly,  if 
not  altogether,  comprised  within  its  western  half,  being 
areaily  carried  in  a  belt  or  zone  of  northeast  to  southwest 
extension  across  it  from  the  Georgia  state  line  to  Clay 
County. 

The  prevailing  rocks  of  the  micaized  zone  are  mica  and 
hornblende  schists,  gneiss,  and  granite  with  their  inter- 
gradations.  The  general  N.E.-S.W.  strike  of  the  meas- 
ures, carries,  and  is  subject  to,  frequent  marked  and 
wide  local  variations,  due  to  extensive  folding  and  con- 
tortions. 

Intrusions  and  interstratifications  of  quartz  veins  are 
of  general  occurrence  as  also  less  frequently  of  horn- 
blende, and  occasionally  of  chlorite,  schists. 

Topographically,  the  mica  deposits  developed  are  lo- 
cated mainly  in  the  hilly  to  mountainous  section  of  the 
northerly  watershed  or  divide,  at  an  elevation,  tidal  da- 
tum, of  8C0  to  1200  feet,  and  approximately  100  to  200 
feet  above  neighboring  valley  or  stream  level.  So  located, 
the  mica  bearing  pegmatites  largely  outcrop,  resultant 
kaolin  deposits  carry  light  over-burden  of  residual  soil, 
and  mining  operations  are  frequently  facilitated  by  fav- 
orable mine  drainage,  and  by  the  more  than  ordinarily 
lower  level  of  surface  water. 

As  previously  stated,  the  first  attempted  recovery  of 
mica  commercially  in  Alabama,  was  made  in  Randolph 
county  near  Micaville,  in  what  was  subsequently  known 
as  the  old  Pinetucky  gold  mine,  probably  about  the  year 
1870. 

Mica  occurrences  in  that  locality  being  more  clearly 
marked  on  the  surface  and  of  wider  extent  than  at  any 
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other  point  in  Alabama,  more  resultant  development 
and  actual  mica  mining  has  been  in  consequence  inter- 
mittently carried  on  there  than  at  any  other  point  in  the 
State,  the  vicinity  of  Pinetucky,  and  of  Micaville,  being 
at  the  present  time  still  the  center  of  greatest  activity. 
Some  six  or  eight  new  companies  have  been  recently  in- 
corporated, owning  and  operating  mines  in  the  Micaville- 
Pinetucky  group. 

A  potential  factor  in  this  local  mica  development,  of 
possible  and  material  future  importance,  although  not  as 
yet  taken  intp  consideration  as  any  definite  feature  of 
present  mine  operations,  is  the  clearly  proven  existence 
there  of  large  deposits  of  china  clay,  suitable  for  porce- 
lain manufacture,  which  are  carried  in  the  mica  bearing 
pegmatite  and  are  as  yet  only  a  waste  product.  Atten- 
tion was  called  to  this  fine  porcelain  clay  by  Tuomey* 
as  far  back  as  1855,  and  convincing  tests  were  made  of 
them  later  by  the  Alabama  Kaolin  Company,  at  Trenton, 
New  Jersey  potteries,  in  1889. 

Amott  Mica  Mine. — The  Arnott  Mica  Mine,  belonging 
to  and  at  present  operated  by  the  Minot  Mica  Company, 
of  Minot,  South  Dakota,  is  located  in  the  S.  W.  14,  of  the 
N.  E.  14,  of  Section  2,  Township  18  S.,  Range  10  E., 
about  IV^  miles  W.  of  Micaville,  and  14  niil^  S.  of  the 
Cleburne  County  line. 

The  body  of  pegmatite  developed  in  this  mine  has  a 
clearly  defined,  strike  of  N.  20°  E.,  and  a  regular  dip  of 
45**  S.  E.  It  is  traceable  by  surface  outcrops  for  a  dis- 
tance of  300  feet  or  more  N.  E.,  and  nearly  the  same  dis- 
tance S.  W.,  from  the  main  shaft. 

The  mine  is  located  in  a  low  flat  hill  or  ridge,  having 
a  summit  elevation  of  about  50  feet  above  the  run  of  the 
branch  or  small  creek  east  of  the  hill.  In  respect  to  de- 
velopment, this  mine  is  one  of  the  few  mica  deposits  in 
the  State  which  have  been  competently  opened  up  in  ac- 
cordance with  ordinary  and  customary  mining  methods, 
based  upon  an  expectancy  of  and  due  consideration  for, 
reasonably  permanent  and  economical  mine  recovery. 

Original  development  was  initially  made  by  the  pres- 
ent shaft,  15  feet  in  depth,  located  on  the  outcrop,  from 

'Second  Biennial  Report  of  the  Geolosy  of  Alalwma  by  M.  Tuomey.   1R55. 


5K 


GEOLOGICAL  SURVEY  OF  ALABAMA 


the  bottom  of  which  shaft  a  slope  was  driven,  following 
and  lying  in  the  pegmatite,  which  proving  to  be  continu- 
ously micaized  and  extensive,  justified  the  subsequent  and 
proper  method  of  entry  by  the  present  tunnel,  run  in 
from  the  base  of  the  hill.  An  open  entry  cut  80  feet 
in  length  reaches  the  portal  of  the  tunnel,  which  in  a 
further  length  of  80  feet  intersects  the  pegmatite  body  at 
the  foot  of  the  slope,  affording  proper  ventilation  and 
facilities  for  economic  mica  recovery. 

Right  and  left  entries  from  the  slope  have  been  driven 
on  three  levels,  connected  at  intervals  by  stopes,  leaving 
proper  intermediate  roof  support,  and  effectively  block- 
ing out  the  ore  as  is  shown  in  Figure  3,  a  plan  of  the 
mine  workings. 
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At  the  tunnel  level,  the  lower  right  entry  extends  40 
feet  N.,  and  the  lower  left  entry,  60  feet  S.  Ten  feet 
higher  vertically,  the  middle  right  entry  has  been  driven 
40  feet  N.,  and  the  corresponding  left  entry  60  feet  S., 
connection  between  the  first  and  second  working  levels 
being  by  means  of  the  three  stopes  shown  on  the  plan. 
The  third  or  upper  working  level,  located  10  feet  higher 
than  the  second  or  middle  level,  and  about  6  feet  below 
the  bottom  of  the  vertical  shaft,  is  opened  up  by  means 
of  a  30  foot  right  or  N.  entry.  The  south  workings  on 
this  level  are  reached  by  three  stopes  from  the  second  or 
middle  level,  and  have  not  been  as  yet  run  out  N.  to  a 
connection  with  the  main  E.-W.  slope.  On  this  left  or 
S.  entry  two  working  stopes,  or  rooms,  have  been  driven 
above  it  ten  feet  in  length. 

The  pegmatite  deposit  having  been  found  to  be  narrow- 
ing in  the  N.  entries  to  finally  about  3  feet  or  less,  and 
correspondingly  widening  in  the  S.  entries  to  a  final 
width  of  10  to  12  feet  or  more,  the  N.  entries  were  tem- 
porarily abandoned,  and  most  recent  recoveries  made 
altogether  from  the  south  side  of  the  mine.  All  indica- 
tions observable,  both  on  the  surface  and  in  the  mine, 
point  to  a  definite  continuance  of  the  pegmatite  body  S. 
beyond  the  present  mine  limits,  with  favorable  micaiza- 
tion.  From  surface  outcrops  it  is  indicated  also  that  its 
extension  N.  may  be  possibly  lenticular,  and  quite  likely 
to  widen  out  in  that  direction  beyond  present  mine  limits, 
or  to  prove  of  side  displacement  possibly  overlapping. 
The  narrowing  or  pinching  observed  in  the  N.  entries  is 
apparently  caused  by  a  rise  in  the  foot  wall. 

The  prevailing  characteristics  of  the  pegmatite  body 
entered  are  a  coarse  aggregate,  containing  quartz  intru- 
sions in  mass  formation,  walled  uniformly  top  and  bottom 
by  a  reddish  mica  gneiss.  An  unusual  condition  observed 
as  compared  with  other  mines  in  this  immediate  locality, 
is  the  occurrence  of  the  mica  generally,  and  more  espec- 
ially the  larger  crystals  recovered,  imbedded  in  and  on 
the  mica  gneiss,  along  both  the  upper  and  the  lower  con- 
tact, and  in  but  few  instances  in  or  on  the  quartz.  This 
has  been,  according  to  the  superintendent,  Mr.  John  Ar- 
nott,  the  quite  uniform  method  of  occurrence.     The  peg- 
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and  50  tons.  This  fact  appears  to  have  been  largely  due 
to  inexperienced  preparation  of  the  sheet  mica  stock  of- 
fered for  sale,  and  to  a  considerable  extent  disposed  of 
on  the  run-of-mine  basis,  the  grade  of  the  mica  recovered, 
judging  by  examination  of  some  2,600  pounds  of  mine 
run  sheet  now  in  the  house,  being  much  above  average, 
and  grading  to  fair  and  occasionally  large  sizes  of  clear, 
flat,  amber  muscovite,  without  specks  or  inclusions,  to 
some  extent  more  than  ordinarly  free  from  imperfections 
and  therefore  probably  suitable  for  ordinary  electrical  if 
not  for  high  potential  uses. 

About  16  tons  of  mica  of  all  grades  was  stated  by  Mr. 
Arnott  to  have  been  recovered  and  sold  in  1919,  and  the 
partially  and  imperfectly  graded  stock  residue  of  about 
18  tons,  is  now  on  hand  in  the  mica  house  awaiting  dis- 
p)osition. 

A  number  of  large  crystals  of  mica,  weighing  50  to 
100  pounds  or  more  each,  have  been  recovered.  These 
crystals,  as  is  usually  the  case,  were  "tangle  sheet"  or 
imperfectly  splitting  on  the  edges,  but  produced  some 
good  sheet  in  the  body  of  the  block. 

Some  idea  can  be  formed  of  recoverable  mica  percent- 
ages in  the  pegmatite,  and  of  relative  mine  cost,  from  the 
stated  fact  that  during  the  last  period  of  operation,  a 
small  working  force  of  three  men  for  two  weeks,  and 
four  men  for  the  same  additional  period  recovered  ap- 
proximately 18  tons  of  mine-run  block  of  all  classes. 

Exhibit  sample,  serial  Nos.  111-112  were  taken 
from  the  Arnott  mine  and  are  representative. 

Great  Southern  Mica  Mine. — The  Great  Southern  mica 
mine  is  located  in  the  S.  E.  l^  of  the  S.  W.  14  of  Section 
6,  Township  18  S.,  Range  10  E.,  about  1  mile  S.  of  Mica- 
ville. 

It  is  one  of  the  oldest  and  has  been  one  of  the  most 
extensive  mica  developments  in  the  State,  and  was  last 
worked  by  the  Great  Southern  Mica  Company,  who  ceased 
operations  as  nearly  as  could  be  ascertained  about  the 
year  1907.  The  material  facts  in  connection  with  the 
mine  itself  are  involved  in  obscurity,  as  the  mine  labor 
employed  was  largely  imported,  very  few  local  men  ever 
having  worked  in  it,  and  the  owning  and  operating  com- 
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pany  from  some  cause  allowing  no  one  to  enter  it  except 
their  own  employees.  It  was  impossible  to  find  any  one 
now  living  near  there  who  had  seen  the  inside  of  the 
mine. 

That  it  must  have  been  an  extensive  deposit  favorably 
conditioned,  is  indicated  by  the  complete  and  efficient 
equipment  of  the  mine,  the  length  of  its  period  of  oper- 
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ation,  and  the  large  and  regular  amounts  of  mica  observ- 
ed to  have  been  hauled  from  it  by  wagons  18  miles  to 
Heflin,  where  the  sheet  mica  was  trimmed  and  graded 
in  the  company's  shop. 

Mine  operation  was  carried  on  by  meahs  of  a  slope 
driven  on  the  dip  of  the  pegmatite  body  entered, 
equipped  with  hoisting  engines,  etc.  The  old  compressor 
still  in  place  shows  that  power  drills  were  used  in  the 
workings,  the  equipment  including  pumps  and  all  other 
auxiliary  power  plant  and  underground  mine  facilities — 
indicating  an  apparently  satisfactory  and  economic  oper- 
ation. 

High  grade,  flat  sheet,  amber  muscovite,  running  in 
more  than  average  large  sizes  up  to  12x14  inches,  is 
stated  to  have  been  the  output  of  the  mine. 

The  appearance,  size,  and  character  of  the  weathered 
mica  observable  in  the  numerous  old  waste  heaps  lying 
about  the  slope  and  in  the  sides  of  the  seven  or  eight  old 
surface  cuts  and  shafts,  would  seem  in  some  measure  to 
confirm  this  statement. 

Two,  and  possibly  three,  distinct  pegmatite  formations 
are  traceable  on  the  property  of  indicated  N.  E.-S.  W. 
extension,  but  approaching  a  strike  of  due  east  and  west, 
the  mine  proper  being  located  on  the  most  easterly  of 
these  deposits.  All  the  old  shafts  and  the  slope  having 
fallen  in,  no  examination  of  the  mine  could  be  made. 
It  is  stated  that  the  mine  will  be  shortly  reopened,  and 
operation  of  it  resumed,  either  by  the  Great  Southern 
Mica  Company  or  its  successors. 

Edwards  Mica  Mine. — The  Edwards  mica  mine  is  lo- 
cated in  the  S.  W.  Vi  of  the  S.  E.  Vi.  of  Section  6,  Town- 
ship 18  S.,  Range  10  E.,  being  on  property  immediately 
adjoining  the  Great  Southern  on  the  east. 

It  has  been  worked  at  various  times  in  a  small  and  in- 
termittent way  by  different  people,  and  is  at  present 
owned  and  in  process  of  development  by  the  Consolidated 
Mica  Company  of  South  Bend,  Indiana. 

Recent  exploitation  by  the  Consolidated  has  been  by 
means  of  four  shafts,  and  several  open  cuts,  all  located 
in  the  S.  W.  corner  of  the  lot  above  described.  Under 
the  former  and  last  preceding  ownership  of  Mr.  H.  E. 
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McCormack  of  Birmingham,  Ala.,  the  old  pits  just  E.  of 
the  Great  Southern  property  line  were  reopened,  and  sev- 
eral tons  of  clear  amber  muscovite  sheet  of  medium  to 
large  size  were  recovered  from  an  extensive  bed  entered 
of  a  pure  white  kaolin  of  porcelain  grade. 

This  plan  of  development  has  been  abandoned  by  the 
present  operating  company  in  favor  of  recovery  by  means 
of  five  shafts,  spaced  at  intervals  of  about  300  feet,  along 
a  line  running  due  E.  from  the  old  surface  cuts,  follow- 
ing, and  being  driven  down  in  a  pegmatite  lead  having  a 
local  strike  of  70%  N.W-S.E.,  and  a  dip,  difficult  to 
determine,  but  approaching  the  perpendicular. 

No  accurate  idea  can  be  formed  of  the  thickness  or  of 
the  extent  of  the  micaized  pegmatite  body  entered  by  these 
shafts,  as  no  cross  entries  have  been  as  yet  driven. 

The  observed  characteristics  of  the  pegmatite  to  the 
depth  reached,  are  a  predominating  partially  kaolinized 
feldspar,  accompanied  by  small  chips  and  angular  frag- 
ments of  quartz,  except  in  the  most  westerly  of  the  shafts, 
in  which  a  considerable  body  of  massive  white  quartz  was 
encountered  and  driven  through.  The  foot  and  hanging 
walls  of  the  pegmatite  not  having  been  reached,  their 
character  has  not  been  determined  but  is  probably  the 
red  mica  gneiss  generally  observed  in  other  occurrences 
near  by. 

The  two  most  easterly  ghafts  have  been  driven  to  a 
depth  of  26  feet,  partially  timbered  at  the  bottom,  and 
contained  some  water.  The  third  shaft,  driven  centrally 
of  the  group,  to  a  depth  of  25  feet,  has  a  N.  entry  at  the 
bottom,  15  feet  in  length,  which  was  said  not  to  have  yet 
reached  the  N.  wall  of  the  pegmatite.  Some  20  tons  of 
white  quartz  was  removed  from  this  shaft  in  sinking, 
along  the  contact  with  which  quartz  several  tons  of  mica 
were  recovered.  The  shaft  lies  altogether  in  hard  mate- 
rial and  is  not  timbered.  West  of  this  shaft  about  2-5  feet, 
another  shaft  18  feet  deep  has  been  sunk,  and  a  third 
shaft,  some  25  feet  still  further  W.,  to  a  depth  of  25 
feet;  the  latter  shaft,  solidly  timbered  from  top  to  bot- 
tom and  containing  some  water,  being  bottomed  in  the 
kaolin  bed  opened  up  by  the  adjoining  surface  pits  pre- 
viously mentioned. 
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Very  little  of  the  mica  recovered  from  these  opera- 
tions came  from  the  two  easterly  shafts,  most  of  it  having 
been  taken  as  stated  from  the  central  shaft.  The  total 
output,  the  amount  of  which  could  not  be  ascertained, 
was  said  to  be  represented  by  about  12  tons  of  crude  mine- 
run  mica  stored  in  Mr.  Pat  Ayers'  barn,  which  was  ex- 
amined and  is  represented  by  exhibit  sample  serial  No.. 
113. 

Liberty  Mica  Mine, — The  Liberty  mica  mine  is  located 
in  the  S.  W.  l^  of  the  N.  E.  l^  of  Section  1,  Township 
18  S.,  Range  10  E.,  being  about  V2  mile  S.  W.  of  Mica- 
ville,  and  l^  mile  S.  of  the  Cleburne  county  line. 

It  is  understood  to  be  owned  and  operated  by  the  Lib- 
erty Mica  Company.  Considerable  development  work 
was  done  on  this  property  during  1919-1920,  but  work 
was  practically  discontinued  during  the  last  half  of  1920. 

The  original  opening  up  of  the  mine  prior  to  present 
ownership  was  by  an  open  cut  along  the  outcrop  about 
100  feet  in  length,  in  which  cut  the  mica  was  crudely 
won  by  stoping  down  on  the  pegmatite  some  20  or  30  feet 
at  points  most  obviously  micaized.  Recoveries  in  these 
earlier  operations  were  largely  if  not  altogether  of  A- 
formed  mica,  of  therefore  inferior  non-sheet  grade,  which 
is  characteristic  of  the  deposit  near  the  surface.  Observ- 
ing the  change  to  more  perfect  forms  of  crystallization  in 
the  mica  blocks  at  lower  levels,  present  operators  later 
on  opened  the  mine  by  means  of  shafts  and  by  a  subse- 
quent and  final  slope  operation  as  shown  in  Figure  4. 

In  all,  five  shafts  have  been  sunk,  in  the  relative  posi- 
tions shown  on  the  general  plan  of  the  mine,  to  intersect 
the  pegmatite  at  various  levels. 

The  pegmatite  body  entered,  has  on  the  outcrop  an 
apparent  strike  of  about  SO""  N.E.-S.W.  and  a  dip  S.E.  of 
40**-45\ 

The  main  working  shaft  D.,  is  35  ft.  in  depth,  with  a 
horizontal  entry  running  N.  at  the  bottom  for  a  distance 
of  about  40  feet.  From  this  entry  the  S.  stope  or  work- 
ing heading,  60  feet  in  length  E.,  and  the  N.  heading, 
35  feet  in  length  E.,  were  driven  down  on  the  dip  of  the 
ore  body.  From  these  workings,  the  larger  part  of  the 
mica  recovered  in  the  mine  has  been  taken  out.     Subse- 
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quently,  a  slope  was  started  at  F,  near  the  outcrop,  and 
driven  down  under  the  above  described  workings,  ap- 
proximately as  shown  on  the  plan,  which  was  the  point 
of  active  development  at  the  time  of  the  cessation  of 
last  operations. 

Shafts  A.,  B.,  and  E.,  were  largely  experimental  pros- 
pecting.      Shaft  A.,  known  as  the  "2feissmann"  shaft. 
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is  55  feet  deep  and  was  originally  connected  with  shaft 
B.,  which  has  a  depth  of  35  feet,  by  a  circuitous  entry. 
Very  little  practical  information  or  benefit  appears  to 
have  been  gained  from  these  two  shafts,  although  some 
good  mica  was  recovered  from  there.  Shaft  E.,  located 
near  the  outcrop,  was  further  exploited  by  another  cir- 
cuitous entry  intended  to  reach  shaft  D.,  with  which  it  is 
understood  it  was  finally  connected.  All  these  opera- 
tions appear  to  have  been  largely  preliminary  to  the 
final  and  practical  development  of  the  mine  as  above  de- 
scribed by  means  of  shaft  D.,  and  the  slope. 

The  pegmatite  body  developed  is  a  coarse  aggregate 
of  fairly  uniform  width,  having  a  maximum  thickness 
in  the  mine  workings  of  18  feet,  and  containing  few  if 
any  inclusions,  partings,  or  horses.  It  appears  to  lie  in 
general  conformity  with  the  enclosing  rocks  which  are 
red  mica  gneiss. 

As  above  stated,  the  mica  recovered  in  all  workings 
near  the  surface,  was  mainly  of  A-form,  but  in  the  final 
and  lowest  working  levels  and  entries,  flat  mica,  of  stead- 
ily improving  grade,  replaced  almost  altogether  the  sur- 
face mica  of  defective  crystallization.  It  was  found  to 
be  located  along  the  contacts,  and  mainly  with  the  foot- 
wall,  and  in  kaolin. 

Some  estimate  may  be  formed  of  the  ruling  mica  per- 
centages in  the  "vein",  and  the  cost  of  recovery,  from 
the  stated  fact  that  in  final  slope  operation,  from  2,200  to 
2,600  pounds  per  day  was  the  average  with  a  working 
force  of  5  men. 

The  best  expectancy  of  this  mine,  both  as  to  grade  and 
amount  is  indicated  as  carried  below  water  level  and  has 
not  as  yet  therefore  been  determined. 

As  stated  by  the  superintendent  Mr.  Tapley,  the  gross 
amount  of  mica  recovered  by  the  present  operating  com- 
pany has  been  approximately  40  tons.  About  32,000 
pounds  of  run-of-mine  block  was  weighed  up,  out  of 
which  3,1C0  pounds  of  smooth  flat  amber  muscovite  was 
sheeted  and  sold.  As  in  all  these  mines  and  prospects, 
practically  no  scrap  has  been  made  use  of  or  as  yet  sold. 

Exhibit  sample,  serial  Nos.  114-115  are  from  the  Lib- 
erty mine. 
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Pineiucky  Mica  Mine. — ^The  old  Pinetucky  mine,  which 
is  historically  believed  to  have  been  the  first  mica  mine 
worked  commercially  in  Alabama,  is  located  in  the  N. 
W.  l^  of  the  S.  W.  lA  of  Section  12,  Township  18  S., 
Range  10  E.,  and  now  belongs  to  the  extensive  holdings  in 
this  county  of  Mr.  Sam  Wallace,  one  of  the  pioneers  of 
the  Micaville  district  and  its  principal  factor  of  present 
and  past  development. 

According  to  Brewer*,  who  examined  it  thoroughly  in 
1890,  going  all  through  the  then  extensive  underground 
workings,  the  deposits  of  pegmatite  entered,  made  up  of 
several  distinct  parallel  leads  or  "veins"  all  having  a  N. 
E.-S.W.  strike  and  a  S.  E.  dip,  are  well  marked,  exten- 
sive and  unusually  micaized. 

Mica  crystals,  yielding  good  flat  clear-sheet  muscovite 
running  to  10x12  inches  in  size  and  in  considerable 
amounts  to  6x7  inches,  are  reported  by  Brewer  to  have 
been  at  that  time  taken  out,  sheeted  and  sold  to  the  stove 
trade  from  this  mine. 

None  of  the  old  workings  may  now  be  entered,  but 
their  extent  is  evidenced  by  a  central  shaft  over  60  feet 
deep,  two  tunnels,  and  by  some  30  or  40  old  cuts  and 
prospect  pits,  being  the  developments  made  by  the  Ala- 
bama Gold  Belt  Mining  Company  during  a  period  of  oper- 
ation extending  from  1890  to  1898. 

The  discovery  at  that  time  of  rich  veins  of  gold  on  the 
property  in  these  mica  mine  workings,  caused  it  to  be 
abandoned  as  a  mica  mine  in  favor  of  a  recovery  of  the 
gold  values  carried,  which  later  on  resulted  in  extensive 
gold  mining,  and  in  the  erection  of  the  present  reduction 
plant  belonging  to  Mr.  Sam  Wallace,  located  on  the  ad- 
joining lot. 

No  attempt  has  since  been  made  to  resume  mica  min- 
ing on  the  property  which  the  indicated  facts  would  seem 
to  amply  justify,  as  the  old  workings,  in  part  at  least, 
might  possibly  be  reopened  without  much  difficulty. 

The  rotted  and  weathered  mica  observable  on  some  of 
the  old  dumps,  is  of  a  size  and  quality  to  bear  out  appar- 
ently Brewer's  statement  relative  to  the  grade  of  mica 

•Report  of  Wm.  M.  Brewer,   Asst.   Geologist,  Bulletin   No.  B,   Ala.  Geoloflrical 
Survey,  1897. 
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constituting  the  reported  output  of  the  old  mine,*  of 
which  there  can  be  no  doubt. 

Schefner  Mine. — The  Schefner  mine,  originally  opened 
by  Mr.  Frank  Schefner,  in  1919-20,  is  located  in  the  N.  E. 
lA  of  the  N.  W.  l^  of  Section  1,  Township  18  S.,  Range 
10  E.,  being  %  mile  west  of  Micaville,  adjoining,  and 
lying  immediately  S.  of,  the  Cleburne-Randolph  county 
line.  It  has  recently  been  acquired  and  is  now  being  fur- 
ther exploited  and  opened  up  by  the  Midland  Mica  Syn- 
dicate of  Minneapolis,  Minn. 

Recent  developments  on  this  property  have  mainly  cen- 
tralized about  an  old  open  cut  located  on  the  Eastern 
Central  area,  together  with  an  old  working  mine  shaft 
at  present  64  feet  deep,  from  which  flat  mica  of  good 
sheeting  quality,  running  to  large  sizes,  is  known  to 
have  been  recovered  by  Mr.  Smith  of  Wetumpka,  Ala., 
including  some  larger  crystals,  one  weighing  300  pounds. 
Examination  of  old  weathered  mica  in  the  dumps  ap- 
pears to  be  confirmatory  of  these  statements. 

Examination  of  the  old  shaft,  which  had  not  caved  in 
to  any  extent  although  not  timbered,  showed  a  circular 
chambered  out  stope  at  the  bottom  all  around  the  shaft 
base,  carried  out  as  far  into  a  kaolinized  pegmatite  de- 
posit as  was  safely  possible  without  timber  sets  and 
proper  lagging  for  roof  support.  No  entries  had  been 
driven  either  with  the  strike  of  the  chute  or  across  it, 
so  that  the  walling  and  the  form  of  the  pegmatite  body 
has  not  been  defined.  The  pegmatite  aggregate  is  large- 
ly made  up  of  quartz,  in  and  around  which  the  mica  is 
carried,  but  appears  to  have  been  robbed  out  before  aban- 
donment of  the  operation,  such  mica  as  remained  being 
principally  small,  but  of  flat  sheet. 

Several  new  shafts  and  a  number  of  new  and  old  pros- 
pect pits,  have  been  opened  up  near  the  old  mine  shaft 
above  described,  located  on  outcrops,  mainly  in  and 
around  the  edges  of  a  well-defined  and  extensive  outcrop 
of  quartz. 

As  defined  by  these  developments,  the  pegmatite  leads 
here  opened  up.  of  which  there  appears  to  be  several,  have 
a  general  N.  E.-S.  W.  strike,  dipping  S.  E.  at  various,  but 
generally  steep  angles. 
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With  one  exception,  none  of  these  prospect  pits  has 
been  carried  deep  enough  to  develop  anything  but  sur- 
face mica,  which  was  recovered  to  greater  or  less  extent 
in  nearly  all  of  them,  some  of  it  of  A-form,  other  and 
deeper  pits  carrying  flat  mica  of  better  grade. 

In  the  one  shaft  carried  to  a  depth  of  32  feet,  mica 
shows  on  all  four  sides  and  all  the  way  down,  some  of  the 
crystals  being  of  large  size.  On  the  W.  side  of  this  shaft, 
a  quartz  horse  was  driven  through  for  a  distance  of  20 
feet. 

Near  the  S.  W.  corner  of  the  property,  just  E.  of  the 
W.  property  line,  and  within  a  few  yards  of  the  "Old  In- 
dian Pits,"  located  on  the  adjoining  property,  an  old  sur- 
face cut  had  been  cribbed  and  converted  on  the  E.  end  in- 
to a  shaft,  which  was  then  lowered  some  15  ft.  and  subse- 
quently abandoned  as  unsafe  without  proper  timber  sets. 
The  mica  recovered  from  this  shaft  was  largely  small 
but  of  fair  quality.  Exhibit  sample  serial  No.  116  is 
from  the  Schefner  Mine. 

Indian  Mica  Mine. — Location,  the  N.  W.  %  of  the  N. 
W.  14,  of  Section  1,  Township  18  S.,  Range  10  E. 

The  property  has  recently  been  purchased  by  the  Ala- 
bama Mica  and  Manufacturing  Company  of  Baltimore, 
Md.,  and  its  immediate  development  by  this  owning  com- 
pany is  announced,  together  with  other  properties  in  the 
immediate  vicinity  also  formerly  owned  or  recently  ac- 
quired. 

There  has  been  no  recent  prospecting  done.  The  old 
mine  workings,  some  of  which  are  by  tradition  ascribed 
to  the  Cherokee  Indians,  consist  of  two  circular  50  foot 
shafts  connected  by  tunnels  with  a  large  and  deep  cut 
bearing  evidence  of  extreme  age. 

Judging  by  old  books  dug  out  of  the  dumps,  the  mica 
recovered  in  the  cut  and  in  the  shafts  and  tunnels,  was 
not  of  A-form  but  flat  sheet  of  good  quality  and  fair 
sizes,  which  is  said  by  old  residents  to  have  been  its  char- 
acter. The  output,  seemingly,  should  have  been  consider- 
able and  the  grade  satisfactory  to  justify  the  extensive 
developments  made  urder  the  crude  methods  employed. 

Crystal  Clear  Mine. — The  location  of  this  mine  is  in 
the  S.  E.  14  of  the  N.  W.  14,  of  Section  1,  Township  18  S., 
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Range  10  E.,  lying  immediately  W.  of  the  Liberty  mine. 
It  is  owned  and  operated  by  the  Consolidated  Mica  Co., 
of  South  Bend,  Indiana. 

The  pegmatite  dyke  entered  has  a  definite  indicated 
strike  across  the  property  of  about  45**  N.E.-S.W.,  dip- 
ping 40-50 **  S.E.  As  far  as  developed,  it  lies  in  quite 
regular  conformity  with  the  enclosing  red  mica  gneiss, 
and  carries  a  fairly  uniform  width  of  about  10  to  12  feet. 

The  pegmatite  is  made  up  of  an  aggregate  of  small 
fragmentary  quartz  and  feldspar,  the  latter  being  largely 
kaolinized.  The  mica  recovered  had  been,  prior  to  the 
examination,  altogether  in  small  sizes  but  of  flat  clear 
sheet  of  good  quality. 

The  first  shaft  sunk,  set  off  too  far  E.,  did  not  reach 
the  dyke  at  a  depth  of  20  feet,  and  was  abandoned.  It  is 
uniformly  gneiss  walled  from  top  to  bottom.  Subsequent- 
ly, two  more  shafts  were  sunk  nearer  to  the  outcrop,  one 
15,  and  the  other  30  feet  in  depth,  connected  on  the  15  foot 
level  by  a  crooked  horizontal  entry  following  and  lying  in 
the  pegmatite,  the  mica  mined,  recovered  from  these 
workings,  being  hauled  to  the  surface  from  the  main 
shaft  by  windlass  and  bucket. 

The  operation  thus  far  has  been  crude  and  in  the  na- 
ture of  a  prospect,  and  has  not  been  properly  placed  or 
of  sufficient  extent  or  depth  as  yet  to  constitute  any 
proper  proof  of  the  mica  reserves  present  or  of  their 
character.  Near  the  S.  W.  corner  of  the  property,  and 
possibly  on  the  S.  W.  extension  of  the  dyke  opened  at  the 
mine,  an  outcrop  of  pegmatite  shows  up  very  plainly, 
which  near  the  surface  is  heavily  micaized.  It  has  been 
driven  into  on  the  adjoining  property  a  few  feet  only  S. 
of  the  property  line,  and  large  blocks  of  A-form  mica 
exposed  in  the  contact  next  the  hanging  wall,  bedded  in 
and  on  massive  quartz.  Exploitation  of  the  pegmatite  at 
this  point  on  the  property  owned,  would  be  promising,  and 
could  be  easily  and  effectively  done. 

Week's  Mine. — Location,  the  N.  E.  l^  of  the  N.  W.  14 
of  Section  7,  Township  18  S.,  Range  11  E.,  near  and  S.  E. 
from  and  cornering  with  the  Great  Southern  mine.  The 
mine  is  owned  and  is  being  opened  up  by  the  American 
Mica  Mining  Co.,  of  Minneapolis,  Minn. 
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Development  work  so  far  has  been  directed  toward  as- 
certaining the  form,  character,  and  precise  location  of  the 
pegmatite  dykes,  of  which  there  are  several  carried  in  the 
hill  where  the  mine  proper  will  be  opened  up. 

Topographically,  this  hill  or  section  of  a  ridge  is  of  N. 
to  S.  extension,  rising  some  70  to  90  feet  above  neigh- 
boring branch  or  creek  level. 

It  is  crossed  near  its  northerly  end  by  two  and  prob- 
ably three  pegmatite  dykes,  striking  about  N.TO'W.,  and 
dipping  S.,  at  angles  not  yet  fully  determined. 

Country  rock  measures  on  the  contrary,  near  and  on 
the  surface,  appear  to  carry  the  average  ruling  N.E.-S.W. 
strike  of  the  district,  indicating  a  cross  formation ;  which 
condition  appears  to  be  closely  paralleled  also  on  the  Ed- 
wards property  immediately  N.  of  it,  and  previously  de- 
scribed, as  also  may  be  the  case  if  the  facts  were  ascer- 
tainable in  the  Great  Southern  mine. 

Considerable  old  mining  has  been  done  on  the  property 
both  for  mica  and  for  kaolin,  presumably  by  or  for  the 
Alabama  Kaolin  Company  about  the  year  1888,  evidenced 
by  an  old  shaft  originally  40  ft.  deep  but  milled  in  about 
10  feet,  also  by  a  surface  cut  some  eight  to  10  feet  deep, 
said  to  have  been  opened  up  principally  for  kaolin,  sam- 
ples of  which  clay  were  among  those  tested  favorably 
for  porcelain  manufacture  by  Trenton  potteries.  Some 
of  the  largest  and  best  mica  ever  recovered  in  the 
Micaville  district  are  stated  by  Mr.  Pat  Ayres  to  have 
been  taken  out  of  this  old  shaft,  which  is  now  being  tim- 
bered up  preparatory  to  re-entry  of  the  old  underground 
mine  workings.  Preparatory  to  this  development,  the  old 
cut  next  to  the  outcrop  was  cleaned  out  and  lengthened 
along  its  N.  E.  strike,  an  included  quartz  horse  being 
taken  out  with  recovery  of  some  1,600  pounds  of  flat  mica 
in  small  sizes  next  the  upper  contact  and  around  the 
quartz  horse.  The  old  working  shaft  now  being  re-open- 
ed lying  at  the  proper  distance  south  of  this  outcrop 
tested,  is  correctly  placed  to  reach  this  pegmatite  body 
and  develop  it  at  proper  levels.  Water  level  is  indicated 
at  approximately  70  feet. 

On  the  central  pegmatite  dyke,  at  a  point  about  200 
feet  N.  of  the  old  working  mine  shaft,  a  surface  outcrop 
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was  first  opened  up  by  a  shaft,  from  which  a  favorable 
recovery  of  large  crystals  of  weathered  and  clay  stained 
surface  mica  was  made. 

From  the  bottom  of  this  shaft,  at  a  depth  of  10  feet,  a 
slope  has  been  driven  down  following  the  dip  of  the  peg- 
matite immediately  under  the  hanging  wall,  at  a  slope 
angle  of  30-35%  due  S.  in  direction,  for  a  length 
of  62  feet.  At  the  slope  head,  a  quartz  horse  was  blocked 
out,  and  left  standing  for  roof  support. 

The  pegmatite  body  followed  is.very  irregularly  lentic- 
ular, with  frequent  intrusions  of  the  peculiar  red  mica 
.gneiss  walling,  represented  by  exhibit  sample,  serial  No. 
117.  The  foot  wall  is  apparently  at  no  point  reached 
-along  the  floor  of  the  slope,  kaolin  showing  in  this  floor. 
The  thickness  of  the  dyke  is  therefore  not  determined,  but 
xis  far  as  proven  is  in  excess  of  eight  feet.  The  apparent 
narrowing  or  pinching  out  at  the  bottom  of  the  slope  may 
l)e  intrusive,  or  a  roll  in  the  foot  wall. 

The  special  characteristics  of  the  pegmatite,  are  a 
-coarse  aggregate,  the  feldspar  largely  kaolinized,  and  a 
•dissemination  of  kaolin  in  small  streaks  through  the  mica 
gneiss  intrusions  as  shown  by  exhibit  sample,  serial  No. 
118. 

About  5  tons  of  mica,  a  large  proportion  of  which  was 
flat  sheet  of  fair  sizes,  some  of  it  of  very  high  grade, 
was  recovered  in  sinking  this  shaft  and  slope,  most  of 
it  being  taken  from  the  hanging  wall  contact,  where  a 
number  of  fine  crystals  were  still  in  place  at  the  time  of 
the  examination. 

Exhibit  sample,  serial  No.  119,  was  taken  from  the  roof 
contact  midway  of  the  slope,  and  represents  the  grade  of 
mica  recovery.  It  is  an  amber  muscovite,  in  flat  sheet, 
carrying  few  imperfections  and  is  free  splitting,  of  very 
satisfactory  grade,  indicating  an  expectancy  of  high  grade 
mica  from  this  mine  when  carried  down  to  the  lower 
levels,  and  fully  developed. 

Occurrences  of  kaolin  are  in  small  streaks  and  beds 
intermixed  with  granular  quartz  distributed  uniformly 
through  the  pegmatites. 
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The  micaized  continuity  of  the  dyke  N.W.-S.E.  has  not 
as  yet  been  determined  either  on  the  surface  or  by  entry 
cuts  from  the  slope. 

The  exploitation  of  this  property,  which  contemplates 
also  borins:  tests,  is  being  carried  on  in  a  thorough  and 
competent  manner  by  experienced  mining  men,  and  by 
first  establishing  all  the  main  essential  facts  relative  to 
the  form,  character  and  precise  location  of  the  deposits 
to  be  entered  for  a  permanent  and  economic  mine  recov- 
ery has  already  very*  encouraging  and  satisfactory  pros- 
pects. 

Consolidated  Mica  Mines. — During  1918,  a  selected 
group  of  mica  properties  aggregating  about  600  acres 
was  acquired  by  the  Consolidated  Mica  Company  of  South 
Bend,  Indiana.  Extended  prospecting  has  since  been 
done  on  these  properties,  several  producing  mines  having 
been  opened  up,  the  output  of  which  was  shipped  to  the 
manufacturing  plant  operated  by  the  Consolidated  Com- 
pany at  South  Bend. 

Mention  has  been  previously  made  of  two  of  these  prop- 
erties from  which  this  output  of  mica  was  mainly  drawn, 
viz;  the  Edwards,  and  the  Crystal  Clear  mines. 

No  mica  having  been  sold  by  this  company,  the  total 
amount  recovered  being  as  stated  required  for  its  individ- 
ual plant  consumption,  the  precise  amounts  of  mica  taken 
out  from  this  group  of  properties  were  not  ascertainable 
and  can  not  be  stated  or  approximated. 

The  general  and  preliminary  exploitation  which  was 
desired  and  undertaken  of  so  large  a  combined  property, 
necessarily  limited  the  amounts  of  actual  mining  done, 
(which  awaited  the  determination  of  the  most  favorable 
points  for  mine  entry)  and  tended  to  restrict  the  pros- 
pecting largely  to  shallow  tests,  affording  no  reliable  idea 
of  possible  expectancy  as  to  the  amount,  and  more  espec- 
ially in  the  matter  of  the  grades  of  mica  recoverable  at 
proper  levels. 

Active  mining  was  discontinued  during  the  early  part 
of  1920,  and  has  not  yet  been  resumed  by  this  company. 

Acknowledgment  is  due  the  superintendent  of  the  Con- 
solidated Co.,  Mr.  J.  M.  Seabrooke  for  information  fur- 
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nished  and  for  assistance  given  in  going  over  the  work 
done  under  his  direction  at  the  following  localities: 

The  S.  W.  V4,  of  N.  W.  V4,,  of  Section  8,  Township  18 
S.,  Range  11  E. — One,  and  probably  two,  distinct  and 
parallel  leads  of  pegmatite  are  indicated  by  outcrops  as 
<^rossing  this  lot  with  an  observed  strike  of  N.  45°  E.,  dip- 
ping S.  E.  Developments  made  were  on  the  most  wester- 
ly of  the  two  leads,  near  the  center  of  the  40,  and  con- 
sisted of  shafts  about  20  feet  in  depth,  one  of  which  be- 
ing wrongly  located  developed  nothing^  the  other  yielded 
only  small  mica  from  a  kaolinized  dyke  made  up  of  an 
aggregate  of  small  angular  fragments  of  quartz  in  forma- 
tive kaolin. 

S.  W.  of  this  shaft,  in  a  bluff  on  the  creek  bank,  the 
osame  pegmatite  body  is  exposed  under  a  massive  overlay 
of  quartz,  carrying  some  sizable  mica  crystals  next  to  the 
upper  contact.  The  developments  made  on  this  lot  have 
not  been  properly  located  to  have  any  material  bearing 
•on  the  possible  mica  values  carried. 

The  N.  W.  V4,  of  N.  E.  yi  of  Section  6,  Township  18  S., 
Range  10  E.— Two  leads  of  pegmatite  of  N.E.-S.W.  ex- 
tension are  traceable  across  this  property.  On  the  most 
westerly  of  these  leads,  a  shaft  was  being  sunk  at  the 
time  of  the  examination  in  which  shaft  good  flat  mica  of 
fair  size  and  in  considerable  amounts  was  being  taken 
•out  near  the  bottom,  mainly  recovered  from  the  upper 
or  hanging  wall  contact  of  a  kaolinized  pegmatite  dyke 
•eight  feet  in  thickness,  the  foot  wall  having  been  not  yet 
reached. 

On  the  easterly  lead,  pegmatite  shows  up  just  south  of 
the  house  in  an  outcrop  of  quartz,  but  no  testing  had 
been  done  here  or  elsewhere  on  this  lead. 

The  S.  E.  y4,  of  N.  W.  V4,  of  Section  6,  Township  18  S., 
Range  10  E. — Two  and  possibly  three  pegmatite  forma- 
tions are  traceable  across  this  property  of  N.E.-S.W. 
strike.  Developments  have  been  limited  to  the  sinking 
of  two  pits  in  the  S.  W.  comer  of  the  lot,  from  which,  to 
the  depth  reached  of  about  15  to  20  feet,  only  A-form 
mica  in  small  amounts  had  been  taken  out. 

S.  W.  %  of  N.  W.  14  of  Section  6,  Township  18  S., 
Range  10  E. — Known  as  the 
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*'Bagley  Tract.'* — Exploitation  in  a  limited  way  as  yet 
has  been  by  means  of  five  pits,  located,  two  in  the  S.  E., 
one  in  the  S.  W.,  and  two  in  the  N.  W.  comers  of  the  40. 
In  the  N.  W.  corner,  E,  of  the  road,  a  shallow  8-foot  pit 
developed  a  recovered  small  amount  of  A-form  mica.  A 
second  pit,  opened  up  200  feet  W.  of  the  first  one,  showed 
about  the  same  conditions,  as  did  also  the  pits  sunk  in 
the  S.  E.,  and  in  the  S.  W.  comers  of  the  lot  close  to  the 
W.  property  line.  Just  across  this  line,  on  what  is  known 
as  the 

*' AlexandHd Lot"  there  is  a  closely  combined  group  of 
some  five  or  six  old  open  cuts  in  which  a  fairly  good 
showing  of  A-form  and  of  some  good  flat  mica  was  ob- 
servable. As  the  pegmatite  opened  up  by  these  old  work- 
ings has  an  indicated  N.  E.  extension  apparently  into 
and  across  the  "Bagley  Lot,"  it  may,  by  competent  pros- 
pecting, be  traced  up  and  found  to  be  there  similarly  mica- 
ized.  The  openings  on  the  N.  Vf.  comer  of  the  lot  are 
said  to  have  been  made  under  the  direction  of  Prof.  Bain 
of  the  University  of  Minnesota,  and  appear  to  have  been 
suggested  by  an  observed  and  heavy  outcrop  of  quartz, 
but  lie  altogether  in  soft  mica  schist  and  were  not  of 
sufficient  extent  or  carried  to  sufficient  depth  to  afford 
much  information  of  importance  as  to  pegmatite  condi- 
tions existing  under  or  associated  with  the  quartz. 

The  N.  W.  14  of  N.  W.  14  of  Section  6,  Township  18 
S.,  Range  10  E. — Known  as  the 

"McAdoo  Lot/'-r-No  recent  work  has  been  done  on  this 
40,  which  was  at  one  time  developed,  and  mica  recovered, 
from  an  old  shaft  and  tunnel  located  in  the  S.  E.  corner  of 
the  property.  These  old  workings  are  now  inaccessible, 
and  nothing  definite  is  ascertainable  about  their  history 
or  as  to  the  mica  recovered  from  them. 

The  S.  E.  14  of  N.  E.  l^  of  Section  2,  Township  18  S.» 
Range  10  E. — Property  immediately  adjoins  the  "Amott" 
Mine.  On  the  east,  near  its  N.  E.  corner,  a  pit  8  feet  deep, 
opened  up  on  a  pegmatite  outcrop  striking  N.40''E.,  and 
dipping  30"  S.  E.,  developed  some  good  flat  mica  of  small 
to  medium  sizes  carried  in  a  dyke  about  8  feet  in  width. 
Near  the  N.  W.  corner  of  the  lot,  two  pits  have  been 
sunk  to  a  depth  of  20  feet,  developing  nothing  because  im- 
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properly  located.  Proximity  to  old  workings  from  which 
good  mica  is  understood  to  have  been  taken  out,  especially 
in  the  old  tunnel  which  has  since  caved  in,  led  to  these 
attempted  new  developments. 

The  E.  1/2  of  S.  W.  V4,  of  Section  4,  Township  18  S.. 
Range  10  E. — Practically  in  the  centre  of  these  two  40's, 
an  open  cut  about  10  feet  deep  exposed  a  pegmatite  dyke 
dipping  S.  E.  under  a  quartz  hanging  wall,  carrying  inter- 
bedded  on  and  below  it  masses  of  A-form  mica  of  large 
size.  Five  feet  of  pegmatite  below  the  quartz  has  been 
cross  cut,  with  the  foot  wall  not  yet  reached.  The  form 
of  crystallization  improves  at  the  bottom  of  the  stope 
driven  under  the  quartz,  the  A-form  showing  a  marked 
tendency  toward  alteration  into  sheet  mica,  some  good 
books  being  found  in  the  upper  contact. 

One-half  mile  due  west  of  this  pit,  and  about  the  center 
of  the  W.  V^  of  the  S.  W.  %  of  the  same  section,  a  simi- 
lar but  larger  old  entry  cut  about  100  feet  in  length 
develops  closely  parallel  conditions,  the  pegmatite  entered 
carrying  heavy  quartz  exposures  on  the  hanging  wall, 
below  which  masses  of  A-form  mica  of  very  large  sizes 
are  imbedded.  Several  smaller  pits  adjoining  the  cut 
also  contain  mica  exposures,  but  so  covered  up  by  the 
milling  in  of  the  old  slopes  as  to  afford  very  little  infor- 
mation of  value  as  to  the  deposit. 

All  of  the  above  described  developments  are  as  stated 
located  on  the  properties  of  the  Consolidated  Mica  Com- 
pany near  Micaville. 

Competent  expert  tests  were  made  by  this  company  of 
mica  stock  shipped  from  their  mines  to  the  South  Bend 
factory,  to  determine  its  commercial  value  as  electric 
mica.  Through  the  courtesy  of  Mr.  J.  R.  Garn,  Treasur- 
er, the  following  records  of  official  dielectric  tests  made 
on  average  samples  of  Micaville  stock,  drawn  in  the 
rough,  and  not  as  customarily  prepared  for  testing, 
will  still  serve  to  show  a  very  acceptable  commercial 
grade  of  electric  mica. 

Report  on  electrostatic  test  of  mica  samples,  submit- 
ted by  the  Consolidated  Mica  Company.  The  samples 
were  split  to  suitable  thickness  and  tested  between  ball 
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terminals  at  60  cycles,  alternating  current,  the  voltage 
being  applied  gradually  until  the  breakdown  occurred. 

Average  Voltage 
Thickness  of  Per  MiU,  Thichness 

Sample,  No.  Sample  in  Inches.  of  Sample. 

1 0135  1530 

2 0025  4600 

3 00325  4200 

The  results  of  the  test  on  samples  Nos.  2  and  3  indi- 
cate a  high  dielectric  strength. 

The  comparative  low  voltage  per  mill  of  sample  No.  1, 
was  due  to  the  condition  of  the  sample,  in  that  cracks 
were  present. 

Chas.  a.  Nash, 
Consulting  and  Testing  Engineer, 
3300  Federal  Street,  Chicago,  111. 
August  12,  1920. 

Report  on  electrostatic  test  of  12  samples  of  mica,  sub- 
mitted by  the  Consolidated  Mica  Company,  from  their 
mines  at  Micaville,  Alabama. 

PUNCTURE  TEST  ON  MICA  SAMPLES. 

Break- 
Ref.  down    Voltage         Surface 

No.      Sample     Size         Thickness   Actual   Per  MiL         LecLkage 

1 A.   3%"x5%''   .004     9600    2400   

2 A.   3%"x5"%   .0035     8400    2400 


3 A.  3Vi"x5%"  .005     3^—13440 

4. B.  3"  x5"  .0065     2%"— 14640 

5.  B.  3"  X5''  .0045     2%"— 12480 

6 B.  3"  x5"  .0035     2%"— 12240 

7 B.  3"  x5''  .0025     2%"— 12000 

8 -  B.  3"  x5"  .002  7920    3960   

9 „....  C.  r    x4%"  .002     _  2%'^— 10500 

10 C.  3"  x4%''  .001  6720    6720   

11 C.  3"  x4%"  .001  7440    7440 

12 D.  4%"x8"  .005  14400    2880   


Samples  with  the  exception  of  "D"  were  split  because 
of  small  size. 

Bottom  electrode  flat  and  I''  in  diameter. 
Top  electrode  %"  sphere. 

Indiana  and  Michigan  Electric  Company, 

South  Bend,  Indiana. 
August  19,  1920. 
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Stockdale  Mica  Mine. — The  Stockdale  mica  mine,  orig- 
inally known  as  the  Bell  and  Kilgore  mine,  is  located 
partly  in  the  S.  E.  l^  of  the  N.  E.  %  of  Section  25,  Town- 
ship 18  S.,  Range  10  E.,  and  partly  in  the  N.  %  of  the 
S.  W.  14  of  N.  W.  V4,  of  Section  30,  Township  18  S., 
Range  11  E.,  immediately  adjoining  it  on  the  east,  and  is 
about  5  miles  S.  E.  of  Micaville. 

The  property  is  not  reported,  to  have  been  recently 
mined,  but  when  last  examined,  in  December,  1917,  had 
just  been  acquired  and  was  being  reopened  with  a  view 
to  operation  by  R.  W.  Stockdale,  T.  A.  Cornwall  and  L. 
F.  Haggard,  of  Gadsden,  Alabama.  At  that  time  the  main 
developments  were  the  old  Bell  and  Kilgore  workings  in 
Section  30,  opened  up  in  1915,  which  consisted  of  a  shaft 
and  slope,  both  driven  to  water  level,  and  there  as  usual, 
abandoned  for  lack  of  pumping  facilities. 

Both  shaft  and  slope  contained  water  and  could  only 
be  examined  to  that  level. 

The  pegmatite  developed  by  the  shaft  and  slope  has  a 
strike  of  40%  N.E.-S.W.,  and  a  dip  S.  E.,  of  60'.  To  the 
depth  visible,  it  is  apparently  altogether  kaolinized,  con- 
taining crystalline  quartz,  mainly  in  small  angular  frag- 
ments, the  mica  being  distributed  through  the  mass. 

When  previously  examined  in  March  1916,  there  was  in 
the  mica  house  approximately  5,400  pounds  of  mica,  said 
to  have  been  taken  out  of  the  shaft  and  slope,  of  which 
amount  1,400  pounds  had  been  thumb-trimmed,  about 
2,500  pounds  run-of-mine,  and  the  remaining  1,500 
pounds,  scrap. 

The  mica  stock  recovered  was  a  light  amber  muscovite, 
running  to  fair  sizes  in  flat  sheet,  some  of  it  of  high  grade, 
being  the  remnant  of  a  worked  over  stock,  the  total 
amount  of  which  recovery  could  not  be  reliably  ascer- 
tained. 

Developments  in  Section  25,  consisted  of  six  or  more 
shallow  surface  cross-cuts,  opened  up  in  testing  four  dis- 
tinct leads  of  pegmatite,  indicated  by  outcrops  as  cross- 
ing the  Section  parallel  to  the  pegmatite  deposit  opened 
up  in  Section  30,  having  the  same  strike  and  S.  E.  dip. 

The  mica  still  remaining  in  these  cross-cuts  was  all 
small,  but  of  flat  sheet  of  exceptionally  high  grade. 
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In  the  most  westerly  of  the  cuts,  on  the  east  bank  of  a 
small  branch  or  creek  running  south  through  the  prop- 
erty, the  pegmatite  exposed  carried  a  bone  quartz  con- 
taining red  oxide  of  iron,  with  occasional  particles  of 
free  gold,  resulting  from  oxidation  of  sulphurets,  the 
branch  gravel  below  the  vein  affording  very  fair  gold 
values  in  the  pan. 

Douglas  Smith  Mine.-^The  Douglas  Smith  mica  mine  is 
located  in  the  S.  E.  %  of  the  S.  E.  3^  of  Section  22,  and 
in  the  N.  W.  14  of  the  N.  E.  14  of  Section  27,  Township 
19  S.,  Range  10  E.,  being  about  14  ™l6  E.  of  Coosa  river 
and  3  miles  N.  of  its  junction  with  the  Little  Tallapoosa. 
It  is  the  property  of  the  Randolph  Mica  Company,  of 
Wedowee,  Alabama. 

The  mine  location  is  about  midway  of  the  slope  of  the 
Tidge  bordering  Coosa  river  along  its  east  bank,  at  an  ap* 
proximate  elevation  of  700  feet  above  sea  level,  and  is  in 
the  S.  E.  l^  of  the  S.  E.  14  of  Section  22.  Some  develop- 
ments have  also  been  made  in  the  N.  E.  ^4  of  S.  27,  but 
the  mine  proper  as  so  far  developed,  is  in  Section  22. 

A  body  of  pegmatite  presenting  a  bold  and  clearly 
marked  outcrop,  has  been  driven  into  by  means  of  an 
open  cut  in  the  side  of  the  hill.  The  character  of  the  peg- 
matite is  a  coarse  aggregate  containing  quartz  in  consid- 
erable amounts  and  of  large  size,  in  and  around  which  the 
mica  has  been  mainly  carried. 

Mining  conditions  are  therefore  unusually  favorable, 
and  at  the  time  of  the  commencement  of  the  late  war  it 
was  in  active  operation  under  the  direction  of  Col.  Dallas 
Smith  of  Wetumpka,  the  experienced  superintendent  be- 
ing Mr.  W.  J.  Bean.  Col.  Smith  being  called  to  the  col- 
ors, operations  were  temporarily  suspended  and  have 
never  since  been  resumed. 

During  the  last  period  of  operation  the  mine  was 
equipped  with  power  drills,  and  all  necessary  facilities 
for  economic  operation,  including  a  small  shop  provided 
with  a  complete  outfit  of  punches,  dies,  trimmers,  etc., 
in  which  the  output  was  worked  up,  graded  and  sold. 

The  character  of  the  mica  won  was  exceptionally  good, 
being  a  clear  flat  sheet  muscovite  in  fair  sizes,  containing 
comparatively  few  imperfections  in  the  form  of  folds,  or 
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tracks  and  no  spots  or  inclusions.  It  was  of  light  rum 
color,  classing  as  white  in  the  commercial  sheet. 

Elsewhere  on  the  property,  there  is  observable  a  deposit 
of  crystalline  flake  graphite,  which  is  however  as  yet 
undeveloped. 

Exhibit  sample  serial  No.  120  is  from  this  mine,  at 
the  main  opening  in  Section  22. 

Cleburne  County. 

Cleburne  County  is  comprised  within  three  distinct  phy- 
siographic belts:  the  Appalachian  Mountain,  Piedmont 
Plateau,  and  the  alluvial  area  made  up  of  the  Tallapoosa 
river  bottoms. 

The  mica  belt  or  zone,  which  occupies  the  approximate 
central  part,  runs  N.  E.  to  S.  W.  through  the  county, 
lying  altogether  in  the  Appalachian. 

Topographically,  it  is  principally  a  deeply  eroded  pla- 
teau,  containing  many  sharp  and  narrow,  and  some  broad 
ridges,  having  summit  elevations  of  1,000  to  1,500  feet 
above  sea  level,  its  western  boundary  line  being  the 
T'allapoosa  river. 

In  the  southern  part  of  the  county,  within  the  mica 
bearing  district,  areas  of  the  Appalachian  Mountain  belt 
are  outlying,  comprising  notably  Turkey  Heaven,  Kemp, 
And  Bald  Mountains,  and  the  vicinity  of  Chulafinnee. 

The  underlying  rocks  are  mainly  mica  and  hydro-mica, 
talcose,  garnetiferous  and  hornblende  schists,  gneiss,  and 
quartzite  conglomerates.  The  quartz  occurs  mainly  in 
veins,  which  are  in  many  places  gold  bearing. 

Mica  occurrences  are  in  the  pegmatites  which  are  of 
irregular  formation  in  the  gneiss  and  mica  schists,  with 
frequent  hornblende  association,  together  with  surface 
float  of  highly  crystalline,  translucent,  and  transparent 
quartz,  in  fragmentary  form,  cyanite,  and  ferro-magnes- 
ium  rocks. 

The  Chulafinnee,  and  the  Arbacooche  localities,  which 
were  active  and  notable  gold  mining  camps  prior  to  the 
discovery  of  gold  in  California  lie  within  the  mica  zone 
of  Cleburne,  as  does  also  the  Turkey  Heaven  Mountain 
area  which  similarly  carries  numerous  gold  veins  more 
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or  less  productive  at  various  periods  of  free  gold,  little 
or  no  experienced  handling  practically  having  ever  been 
given  to  the  sulphurets. 

Although  some  of  the  largest  and  best  mica  ever  re- 
covered in  Alabama  came  from  Cleburne  county,  com- 
paratively little  prospecting  for  it  has  been  done,  appar- 
ently owing  to  attention  having  been  largely  centered  on 
the  occurrences  of  gold  and  other  minerals  considered 
more  profitable. 

There  is  much  evidence  of  mica  occurrences  wholly 
undeveloped  to  justify  such  competent  and  experienced 
mica  prospecting. 

It  is  a  curious  fact  in  this  connection  that  in  the  grave 
of  a  Cherokee  Indian  which  the  writer  saw  opened  up, 
the  skeleton  was  found  completely  enclosed  in  a  stone  box 
made  altogether  of  large  blocks  of  mica,  forming  the 
floor,  top  and  sides.  These  blocks,  or  sections  of  split 
crystals,  were  most  of  them  amber  muscovite  mica  of 
good  grade,  extremely  light  in  color,  and  necessarily  of 
very  unusually  large  size  for  the  purposes  stated.  The 
precise  origin  or  source  of  this  mica  is  of  course  purely 
conjectural,  but  as  its  color,  crystallization  and  all  of  its 
characteristics  are  in  precise  conformity  with  mica  since 
recovered  in  that  particular  section  of  the  Cleburne  mica 
field  where  the  grave  was  located,  it  is  a  fair  presump- 
tion that  its  origin  was  in  all  probability  not  far  distant. 

While  there  are  a  great  many  outcrops  and  small  old 
dog-hole  prospects  scattered  through  the  belt,  attention 
has  been  called  to  recent  attempts  at  development  only  on 
the  Morris  and  on  the  Jim  Flemming  properties. 

Morris  Mica  Mine. — The  Morris  mica  mine  is  located 
near  the  center  of  the  N.  E.  14  of  the  N.  W.  ^  of  Section 
21,  Township  17  S.,  Range  10  E. 

The  pegmatite  body  exposed  by  outcrops,  lies  on  the 
summit,  and  follows  closely  the  upper  edge  of  the  north- 
ern escarpment  of  a  steep  high  ridge,  of  N.E.-S.W.  exten- 
sion, having  a  summit  elevation  of  1,000  feet  tidal  datum, 
and  a  rise  of  over  200  feet  above  the  Tallapoosa  River, 
the  run  of  which  is  along  the  foot  of  the  ridge,  N.  of  the 
mine,  and  about  ^4  ^ile  distant  therefrom. 
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The  northern  escarpment  of  the  ridge  below  the  mine 
is  abrupt,  falling  off  at  a  uniformly  steep  angle  of  pitch 
down  to  the  Tallapoosa  valley  level. 

The  deposit  of  pegmatite  opened  up  is,  as  to  district 
location,  placed  near  the  westerly  edge  of  the  zone  of 
mica  schists  generally  constituting  the  mica  belt  of  Ala- 
bama, and  differs  from  the  formations  prevailing  in  that 
^easterly  section  of  the  belt,  in  respect  to  being  in  part 
made  up  of  basic  and  igneous  rocks,  containing  horn- 
blende and  other  ferro-magnesium  schists.  Local  sur- 
face occurrences  noted,  characteristic  of  this  section  of 
the  belt,  consist  of  hornblende  schists,  highly  crystalline 
.and  translucent  quartz,  garnetiferous  schists,  cyanite, 
•etc. 

The  pegmatite  dyke  entered  lies  in  apparent  conform- 
ity with  the  enclosing  formations  of  garnetiferous  red 
mica  schist;  has  a  definite  strike  of  N.40''E.,  dipping  S. 
E.,  back  under  the  ridge,  at  an  angle  (on  the  surface)  of 
.30  to  40\ 

The  pegmatite  outcrop  is  traceable  on  the  surface,  and 
is  continuously  more  or  less  micaized,  for  a  distance  of 
.about  200  feet  along  the  strike  each  way,  (N.  E.  and  S. 
W.),  from  the  therefore  central  point  of  first  develop- 
ment, beyond  which  terminal  points,  the  ridge  falling  off, 
it  is  covered  by  shallow  residual  soil,  but  may  be  easily 
uncovered  and  its  continuity  and  micarization  possibly 
somewhat  extended  and  examined. 

Developments  thus  far  made,  consist  of  surface  pits 
Ijring  in  and  along  the  outcrop,  but  without  proper  cross 
cuts  to  determine  the  width  of  the  ore  body,  which  how- 
ever, has  been  shown  to  have  an  observed  minimum  thick- 
ness of  10  feet,  with  neither  foot  nor  hanging  wall  as  yet 
revealed. 

Characteristic  features  of  the  pegmatite  are  a  coarse 
.aggregate  of  crystalline  and  semi-crystalline  quartz,  with 
feldspar,  which  has  been  but  very  little  decomposed  or 
kaolinized. 

The  mica  carried,  and  recovered  from  the  pits,  is  in 
more  than  usually  large  crystals  very  generally  sound  and 
tight  and  free  from  clay  stains  or  inclusions,  and  was 
found  distributed  through  the  mass;  the  upper  and  lower 
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contacts,  where  the  micaization  is  usually  centralized, 
having  not  yet  been  opened  up  or  reached. 

The  freedom  of  the  deposit  from  crustal  movements, 
is  clearly  shown  by  the  regularity  of  all  the  revealed 
measures,  and  is  further  evidenced  by  the  quite  unusual 
absence  of  folding  or  pressure  cracks  in  the  mica  crys- 
tals, which  in  large  measure  show  perfect  forms  of  crys- 
tallization. A  limited  amount  of  A-mica  was  taken  out  in 
one  pit  only  on  and  near  the  surface,  but  this  defective 
form  of  crystallization  appears  to  be  entirely  confined  to 
this  one  small  locality  in  the  chute  as  opened  up,  lessen- 
ing, and  being  practically  replaced  by  flat-sheet  crystals 
at  the  bottom  of  the  cut,  a  percentage  of  good  flat  sheet 
being  in  fact  recoverable  from  most  of  the  A-form  crys- 
tals taken  out. 

The  mica  recovered  is  an  amber  muscovite  of  unusually 
high  grade  for  such  surface  crystals,  splitting  well,  gen- 
erally clear  sheet,  and  running  in  sizes  already  to  3  x  4 
inches. 

Mining  conditions  for  economic  recovery  are  most  fav- 
orable, as  the  deposit  is  so  readily  understandable  as  to 
be  capable  of  a  complete  proving  out  of  all  necessary  data 
relative  to  the  proper  and  most  competent  and  economic 
points  and  method  of  entry  before  opening  up  the  mine, 
and  has  an  expectancy  of  dry  mine  workings  to  a  consid- 
erable depth,  as  well  as  of  a  recovery  of  sound  crystals 
of  flat  sheet  almost  from  the  surface. 

The  property  belongs  to  and  is  being  developed  by,  the 
Midland  Mica  Syndicate,  of  Minneai>olis.  JBxhibit  sam- 
ples serial  No.  121  are  from  this  deposit. 

Jim  Flemming  Mine. — ^The  precise  location  of  the  Jim 
Flemming  mine  could  not  be  ascertained,  but  its 
approximate  location  is  in  Section  24,  Township  17  S., 
Range  10  E. 

It  is  the  property  of  Mr.  Harry  Vaughn,  and  was  op- 
ened up  by  Mr.  Maddox  about  the  year  1916.  The  de- 
posit exploited  lies  high,  on  the  summit  of  a  flat  or 
slightly  rolling  ridge,  at  approximately  an  elevation  of 
1,000  tidal  datum. 

It  is  marked  on  the  outcrop  by  heavy  masses  of  quartz 
containing  large  hornblende  crystals    (which  are  scat- 
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tered  thickly  over  the  ground  in  cultivated  areas  below 
the  outcrop),  has  a  strike  of  N.50°E.,  dipping  about  40° 
S.  E.,  and  has  been  partially  opened  up  along  the  strike 
by  test  pits  for  a  distance  of  several  hundred  feet. 

First  developments  stated  to  have  been  made  by  Mr. 
Maddox  was  by  means  of  a  surface  cut,  10  feet  deep,  of 
E.  and  W.  extension,  intended  as  a  cross-cut.  In  this  cut 
or  pit,  a  very  coarse  pegmatite  was  exposed,  made  up  of  a 
generally  unaltered  feldspar  in  large  aggregate,  inter- 
bedded  with  masses  of  quartz  containing  numerous  and 
large  hornblende  crystals,  the  mica  observed  being  in 
fairly  large  crystals  chiefly  placed  along  the  quartz  con- 
tacts, but  to  some  extent  carried  in  the  feldspar,  where 
partially  kaolinized. 

As  examined  in  the  cut  the  mica  is  a  flat  muscovite 
of  light  amber  color,  in  fair  sizes,  but  tangle-sheet  edged, 
or  not  free  splitting,  the  sheets  being  interfoliated  with 
a  white  incrustation. 

Subsequent  development  for  systematic  mining  was 
carried  on  by  means  of  a  slope,  driven  down  in  the  peg- 
matite body  proper  from  its  outcrop,  at  a  point  about  75 
yards  S.  W.  of  the  first  described  pit,  and  following  the 
dip  S.  E. 

The  full  width  or  thickness  of  the  pegmatite,  indicated 
as  6  to  8  feet,  was  taken  out  in  this  slope  entry,  revealing 
a  top  and  bottom  walling  of  red  mica  gneiss. 

At  the  90  foot  level,  or  the  foot  of  the  slope,  a  left 
entry  had  been  run  out  N.  E.  about  20  feet.  The  mica 
recovered  from  the  slope  and  entry ;  estimated  to  be  in  ajl 
about  6  to  8  tons,  is  at  present  stored  in  the  mica  house 
precisely  as  taken  out,  and  is  run-of-mine,  none  of  it  hav- 
ing been  worked  up  or  sheeted.  It  runs  quite  uniformly 
as  to  size  in  2x3  to  4x4  or  larger  blocks. 

From  the  number  of  crystals  left  in  place  along  the 
hanging  wall  contact,  that  contact  seems  to  have  been  as 
usual  the  heaviest  mica  concentration  in  the  deposit. 

Exhibit  sample  serial  No.  122  is  drawn  from  the  stock 
house  run-of-mine,  on  this  property. 
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Clay  County. 

The  mica  bearing  section  of  Clay  county,  which  lies 
within  the  drainage  area  of  the  Coosa  and  the  Tallapoosa 
rivers,  physiographically  belongs  to  the  Piedmont  Plateau 
province. 

It  is  made  up  of  a  belt  or  zone  of  comparatively  narrow 
ridges,  which  belt  is  from  six  to  fourteen  miles  in  width, 
entering  the  county  from  Randolph,  near  its  northeast- 
erly comer,  and  extending  S.  W.  for  a  distance  of  about 
25  miles,  to  the  vicinity  of  Millerville. 

The  underlying  rocks  are  mainly  schists,  gneisses, 
granites,  diorites,  phyllites  and  slates,  with  infrequent 
shales  and  quartzites. 

A  dominant  structural  characteristic  of  the  rocks  is 
their  steep  angle  of  dip  and  frequent  faulting.  The 
surface  rocks  of  the  micaized  zone  are  highly  metamor- 
phosed crystallines  and  semi-crystallines,  with  frequent 
occurrences  and  intrusions  of  diorite  and  granite  dykes, 
And  mainly  include  feldspathic  hydromica  schists, 
muscovite  and  biotite  micas  in  pegmatites,  an 
argillaceous  mica  schist,  sericitic,  gametiferous,  hom- 
blendic,  graphitic,  epidote,  and  quartz  schists;  various 
iron  formations,  and  the  Talladega  phyllites.  Carbonif- 
cerous  fossils  found  on  the  western  edge  of  the  mica  zone 
or  belt  near  Erin*,  in  the  Talladega  phyllites,  indicate 
that  part  of  these  formations  belong  to  the  carboniferous. 

The  Hillabee  green  schist,  occurring  in  the  belt  north 
of  Delta,  is  a  fine  grained  rock  of  olive-green  color;  in 
that  locality,  as  elsewhere  in  the  county,  carrying  numer- 
ous quartz  veins. 

A  prevailing  characteristic  is  the  breaking  down  and 
weathering  of  the  feldspar  component  of  the  rocks  into 
kaolin,  which  has  been  largely  the  case  but  in  lesser  de- 
gree with  the  granites  as  well  as  with  the  pegmatites. 
Along  its  western  edge,  and  extending  through  the  coun- 
ty S.  W.,  the  mica  belt  or  zone  is  bordered  by  basic  and 
igneous  formations;  diorites,  hornblende,  and  other  fer- 
ro-magnesium  schists,  the  diorites  being  largely  meta- 
morphosed.   As  in  Cleburne  county,  the  muscovite  mica 

*By  Dr.  Eugene  A.  Smith,  State  Geologist  of  Alabavui. 
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occurring  near  the  western  edge  of  the  mica  belt,  in 
more  or  less  close  proximity  to  the  ferro-magnesium  for- 
mations, differs  materially  from  the  mica  of  the  central 
and  eastern  positions  of  the  zone  in  respect  to  color,  hard- 
ness, flexibility,  etc.,  as  the  specimens  drawn  will  serve 
to  illustrate. 

A  line  drawn  from  the  Delta  mica  mine  (which  is  lo- 
cated in  the  N.  E.  comer  of  the  county),  and  having  a 
bearing  S.45'W.,  will  be  found  to  lie  at  all  points  about 
centrally  of  the  observed  and  developed  mica  occurrences 
in  Clay  county  as  far  south  as  the  vicinity  of  Idaho,  or  im- 
mediately north  of  the  Quenelda  graphite  mines ;  south  of 
which  point  no  mica  deposits  of  any  apparent  importance 
or  value  have  been  as  yet  noted  in  the  county,  although 
such  may  be  found  to  exist. 

"M.  &  G."  Mica  Mine.— The  "M.  &  G."  mica  mine  is 
located  in  the  S.  W.  %  of  the  N.  E.  ^  of  Section  15, 
Township  19  S.,  Range  8  E. 

It  lies  on  the  summit  of  a  ridge  of  N.  E.-S.W.  exten- 
sion at  an  elevation  of  1,100  feet,  tidal  datum.  The  de- 
posit of  pegmatite  entered  has  a  strike  of  N.40''E.  and  is 
traceable  on  the  surface  by  visible  outcrops  at  intervals 
for  a  distance  of  nearly  a  mile. 

Original  development  by  the  M.  &  G.  Mica  Co.,  of  Chi- 
cago, 111.,  consisted  of  surface  cross  cuts  and  pits,  extend- 
ing over  a  mile  along  the  strike,  directed  at  the  determi- 
nation of  the  most  favorable  point  of  entry,  which  was 
finally  selected,  and  the  mine  opened  up  near  the  N.  E. 
corner  of  the  above  described  lot. 

At  this  point  two  slopes  were  driven  100  ft.  apart  in 
the  pegmatite  body,  following  its  S.  E.  dip  at  a  slope 
angle  of  about  45\  Two  cross  entries  were  driven,  con- 
necting the  two  slopes,  the  first  at  75,  and  the  lower  con- 
necting entry  at  150  feet  below  the  surface,  or  at  the  foot 
of  the  slopes;  one  of  which  was  driven  lower  for  a 
drainage  sump. 

The  last  examination  made  of  this  mine  was  in  1914, 
a  few  days  only  prior  to  its  shutting  down  by  reason  of 
litigation  arising  among  the  property  owners,  since  which 
time,  and  in  consequence  of  which  litigation,  it  has  never 
been  actively  reopened. 
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At  the  time  of  the  examination  mining  was  in  progress 
over  both  slopes  with  a  full  plant  equipment  of  hoisting 
engines,  air  compressor  and  drills,  etc.  By  the  entry 
method  adopted,  two  included  sections  of  the  pegmatite 
body,  in  size  100x75  feet  each,  had  been  solidly  blocked 
out  to  be  partially  left  for  roof  support,  and  in  part  stoped 
out,  which  however  was  never  subsequently  done. 

Examination  of  all  these  exposed  faces  of  the  blocked 
out  sections  showed  mica  crystals  to  a  greater  or  less  ex- 
tent on  all  of  them,  mainly  carried  next  the  upper  con- 
tact and  bedded  on  and  in  the  included  quartz  masses. 

Mica  recoveries  were  altogether  being  made  on  the  low- 
er breast  of  the  second  cross  entry,  where  there  was  a  re- 
markable concentration  of  amber  muscovite,  in  flat,  gen- 
erally perfect  crystals  of  large  average  sizes,  running 
from  2x3,  to  8x12  inches. 

During  two  successive  days  spent  in  the  mine  watch- 
ing the  recovery,  21  boxes,  of  100  pounds  each  were  tak- 
en out,  neatly  all  of  which  was  flat,  clear  sheet,  amber 
muscovite,  carrying  few  imperfections  of  any  kind. 

A  considerable  number  of  fine  crystals  still  remained 
in  the  working  heading  after  this  recovery,  and  all  indi- 
cations seemed  favorable  to  the  continuation  of  the  mica- 
ization  of  the  chute  to  lower  levels,  which  was  never  sub- 
sequently done,  mine  operations  being  immediately  there- 
after suspended  for  the  above  stated  reasons. 

The  main  characteristics  of  the  pegmatite  body  entered 
by  this  mine  are  a  very  coarse  aggregate  of  fairly  uni- 
form thickness,  in  excess  of  8  feet;  the  foot  wall  not 
having  been  apparently  reached  on  the  slopes.  A  gener- 
al conformity  to  the  enclosing  mica  gneiss  walling  is  indi- 
cated as  far  as  developed.  Inclusions  of  quartz  masses 
or  horses,  micaized  with  imbedded  crystals,  are  frequent ; 
the  feldspar,  being  but  very  little  kaolinized.  Fine  crys- 
tals of  mica  were  recovered  almost  from  the  surface  down, 
there  being  no  evidence  of  crustal  movement  in  the  form 
of  folding,  pressure  lining,  cracks,  or  imperfections,  de- 
fective crystallization  being  largely  absent. 

In  all,  and  up  to  the  time  the  mine  was  examined  in 
1914,  the  total  amount  of  mica  recovered  was  stated  to 
have  been  something  over  160,000  pounds. 
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•Of  this  amount  there  still  remained  in  the  mica  shop, 
an  accumulated  residue  stock  of  about  21  tons,  in  which 
the  sheet  mica  had  been  all  knife  trimmed  and  graded, 
and  was  subsequently  sold.  It  was  carefully  gone  over 
and  consisted  very  largely  of  mica  of  exceptionally  high 
grade,  running  in  more  than  ordinarily  large  sizes  up  to 
8x12  inches. 

No  attempts  were  ever  made  to  test  the  continuity  of 
the  micaized  body  N.  E.  or  S.  W.  along  the  strike,  outside 
the  slope  limits  of  the  mine  proper,  or  as  stated  at  lower 
levels,  which  is  to  be  regretted,  as  what  may  prove  to  be 
a  valuable  and  extensive  body  of  fine  mica  is  here  reas- 
onably indicated. 

The  best  grade,  and  the  largest  sizes,  of  crystals  re- 
covered, was,  as  is  in  this  field  usually  the  case,  below 
water  level. 

Exhibit  samples  serial  No.  123  is  from  this  mine. 

Eureka  Mica  Mine. — ^The  Eureka  mica  mine  is  located 
in  the  N.  E.  14  of  the  N.  E.  14  of  Section  16,  Township 
19  S.,  Range  8  E.,  being  about  V^  mile  distant  W.  of  the 
M.  &  G.  mine  and  1%  miles  N.  E.  of  Pyriton  station,  on 
the  A.  B.  &  A.  R.  R.  It  is  the  property  of  the  Eureka 
Mica  Co.,  of  Birmingham,  Ala. 

A  heavy  outcrop  of  micaized  quartz  led  to  the  original 
development  by  open  cut. 

As  subsequently  mined  by  the  Eureka  Company,  two 
slopes  were  driven  in  the  pegmatite,  about  50  feet  apart, 
following  it  on  its  S.  E.  dip  of  about  40°,  connected  by 
two  lateral  cross  entries.  A  main  working  shaft  130 
feet  in  depth,  reaching  the  pegmatite  "vein,"  connected 
with  the  bottom  of  the  east  slope  for  an  air  course,  as 
shown  on  Figure  5. 

In  the  east  slope,  a  right  entry,  60  feet  in  length,  was 
run  out  on  the  60  foot  level,  and  a  second  or  lower  right 
entry,  about  75  feet  continued  on  to  the  shaft. 

The  first  or  upper  left  entry  at  the  70  feet  level,  40  feet 
in  length ;  and  the  second  or  lower  left,  70  feet  long,  con- 
nected up  the  two  slopes,  blocking  out  some  600  feet  of 
exposed  faces,  a  large  proportion  of  which  showed  more 
or  less  mica  crystals  in  the  walls  at  the  time  of  the  ex- 
amination. 
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Near  the  main  slope  in  the  upper  left,  and  in  the  lower 
right  entries,  very  large  crystals  of  mica  were  taken  out, 
one  weighing  over  200  pounds.  With  the  exception  of  a 
few  stuUs,  no  roof  support  in  the  form  of  timber  sets  or 
lagging  had  been  placed  in  the  entries,  and  but  little  at- 
tempt at  effective  timbering  made  on  the  slopes  in  conse- 
quence of  which  neglect,  most  of  this  work  partially 
caved  in  at  the  first  rise  of  mine  water,  becoming  unsafe 
and  was  subsequently  abandoned.  A  heavy  showing  of 
mica  observed  in  concentration  on  the  upper  contact  at 
the  foot  of  the  main  slope,  was  thereby  involved  in  this 
fall,  and  never  recovered. 

The  pegmatite  body  entered  is  made  up  of  an  unusual 
amount  of  quartz  in  large  masses,  around  which  consid- 
erable mica  was  recovered,  the  feldspar  being  kaolinized 
in  the  upper  levels,  but  large  unaltered  in  the  lower  en- 
tries. The  unaltered  spar,  carried  by  analysis,  10  per 
cent,  potash.  The  larger  proportion  of  mica  recovered, 
was  next  the  contacts  and  principally  with  the  hanging 
wall,  which  is  a  garnetiferous  mica  gneiss. 

In  all,  some  50  tons  of  mica  of  all  classes  was  recovered 
in  this  mine,  very  little  of  it  being  of  A-form,  and  that 
only  near  the  surface.  The  large  crystals  taken  out 
were  mainly  defective  on  the  edges,  but  carried  good  flat 
mica  sheeting  well  in  the  body  of  the  crystals,  some  of  it 
of  large  sizes. 

It  is  a  flat  amber  muscovite  of  very  light  color,  con- 
taining no  spots  or  inclusions,  and  by  tests  made,  of 
high  dielectric  quality. 

The  general  mine  run  of  sizes  are  somewhat  indicated 
by  the  last  graded  stock  sold,  which  ranged  from  circle  to 
6x8  inch,  10  per  cent,  of  the  lot  running  from  3x3,  to 
6x8  inch. 

Owing  to  inability  to  secure  competent  and  experi- 
enced management  and  to  properly  grade  and  market 
the  mica  stock  recovered,  the  mine  has  been  recently  idle. 

Exhibit  samples,  serial  No.  124  are  from  this  mine. 

Delta  Mica  Mine, — The  Delta  mica  mine  is  located  in 
the  S.  E.  14  of  Section  4,  Township  18  S.,  Range  9  E., 
being  in  the  N.  E.  corner  of  the  county,  V^  mile  S.  of  the 
Cleburne  county  line.     It  is  the  property  of,  and  has  been 
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opened  up  and  operated  by  Mr.  T.  C.  Russell  of  Alex- 
ander City,  Ala. 

Topographically,  the  property  lies  high,  being  located 
near  the  summit  of  a  rolling  plateau  area  having  an  ele- 
vation of  1,100  feet,  tidal  datum,  this  plateau  forming 
part  of  the  western  water  shed  of  the  Tallapoosa  river. 
On  Ketchepedrakee  creek,  which  crosses  the  property 
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from  N.  W.  to  S.  E.,  a  small  water  power  has  been  devel- 
oped in  close  proximity  to  the  mine,  now  utilized  by 
the  Armstrong  mill,  which  it  is  proposed  to  make  auxil- 
iary to  it  for  power  purposes. 

The  deposit  of  pegmatite  entered  belongs  to  the  west- 
ern section  of  the  mica  belt,  which  is  distinguished  as 
before  stated  from  the  eastern  section,  as  a  compara- 
tively narrow  strip,  carrying  hornblende  and  other  ferro 
magnesium  schists,  with  underlying  basic  and  igneous 
rocks. 

Surface  occurrences  noted  suce  the  Hillabee  green 
schists,  garnetiferous  mica  schists,  and  in  the  form  of 
float,  highly  crystalline  quartz,  cyanite,  and  a  small 
amount  of  cassiterite. 

Characteristics  of  the  pegmatite  are  parallelism  with 
the  average  district  rule  as  to  N.  E.  to  S.  W.  strike,  and 
S.  E.  dip,  and  a  distinct  stratification  in  the  enclosing 
rocks,  which  feature  in  large  measure  is  shared  by  the 
quartz  carried  in  the  pegmatite  itself ;  as  also  conformity 
by  it  with  the  enclosing  foot  and  hanging  walls,  which 
are  mica  gneiss. 

The  mine  has  been  opened  up  by  means  of  an  open 
entrycut,  terminating  in  a  slope  driven  down  on  the 
dip  of  the  "vein"  to  water  level,  at  which  point  work 
was  abandoned  for  lack  of  pumping  equipment.  No  tim- 
bering having  been  done,  the  heavy  overhang,  at  the 
slope  head  in  the  cut,  has  recently  fallen  in  since  the  prop- 
erty was  first  examined,  blocking  the  mine.  When  ex- 
amined before,  prior  to  this  caving  in,  mica  crystals  were 
observed  on  the  slope,  mainly  next  the  hanging  wall,  and 
on  both  sides  down  to  water  level,  where  the  grade  and 
size  of  the  crystals  showed  a  marked  improvement. 

Small  amounts  of  biotite  mica  have  been  occasionally 
found,  and  are  observable  in  the  quartz  on  the  dump. 

The  pegmatite  chute  as  far  as  developed  is  quite  regu- 
lar, having  an  average  width  of  about  6  to  8  feet. 

Practically  all  the  work  done  here  on  the  mine  proper 
has  been  in  hard  rock,  no  kaolin  in  any  amount  being 
found,  although  elsewhere  on  the  property  in  prospect 
pits  at  higher  points  kaolinization  particularly  under  cul- 
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tivated  area  of  long  standing  is  to  a  limited  extent  pres- 
ent. 

On  this  western  rim  of  the  mica  field,  harder  forma- 
tions appear  to  be  the  rule  with  few  exceptions,  crustal 
movements  are  infrequent,  and  more  regular  stratifica- 
tion may  be  looked  for  with  consequent  benefits  in  the 
more  marked  absence  of  folding  and  of  pressure  cracks 
in  the  mica  crystals. 

In  this  deposit  however,  more  than  the  usual  amount  of 
rule  mica  in  large  sizes  appears  to  have  been  recovered, 
of  very  fine  grade. 

Actual  mica  mining  has  really  never  been  done  here, 
the  operation  having  been  abandoned  for  lack  of  experi- 
enced superintendence  just  at  the  point  of  definite  recov- 
ery of  the  proper  expectancy  of  the  mine,  viz:  at  and 
below  water  level. 

No  reliable  total  figures  of  mica  recovery  have  been 
ascertainable,  which  solely  consisted  of  the  output  real- 
ized in  driving  the  entry  cut  and  the  short  slope,  approx- 
imately ICO  feet  in  length. 

Of  the  considerable  mica  stock  recovered,  the  best  and 
largest  grades  were  sheeted  and  disposed  of,  and  there 
remained  in  the  bins  of  amber  muscovite  some  12  tons  of 
run-of-mine  scrap,  apparently  containing  a  considerable 
percentage  of  punch  and  circle,  with  some  good  sheet 
mica  in  medium  sizes. 

Exhibit  sample,  serial  No.  Ii25,  is  from  this  mine. 

Hurst  Mine. — The  Hurst  mine  is  located  in  the  N.  W. 
14  of  the  S.  W.  14  of  Section  36,  Township  19  S.,  Range 
7  E.,  about  31/^  miles  N.  W.  of  Ashland,  the  county  seat. 

Topographically,  it  is  situated  on  a  wide  plateau 
broken  by  low  hills,  at  an  elevation  of  1,200  feet  above 
tide  water. 

It  is  the  property  of  the  Hurst  estate. 

The  mica  is  mainly  carried  in  a  large  bed  of  kaolin 
extending  to  a  depth  in  excess  of  80  feet,  or  to  water 
level,  which  feature  of  the  deposit  has  heretofore  limited 
mica  recoveries  owing  to  the  difficulty  and  dangerous 
character  of  the  deposit  without  thorough  timbering  in 
the  shaft  and  mine  workings.  Developments  have  in 
consequence  been  largely  confined  to  open  surface  cuts. 
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In  1916,  Mr.  Joe  R.  Cook,  of  Birmingham,  Ala.,  leased 
this  mine  and  sunk  an  83  foot  shaft  centrally  of  the  old 
surface  prospect  pits,  from  which  shaft,  and  in  the  short 
bottom  entries,  Mr.  Cook  recovered  in  all  about  40  tons 
of  mica. 

Toward  the  foot  of  the  shaft,  and  in  the  limited  amount 
of  stoping  possible  without  much  timbering,  on  the  low- 
est level,  very  fine  mica  was  taken  out  from  the  kaolin 
fully  25  per  cent,  of  which  was  sheet  mica  running  in 
sizes  up  to  6x8  inches. 

As  to  grade  the  recovery  was  of  flat  sheet  amber  mus- 
covite  having  in  color  a  brownish  caste  in  the  thick  sheet. 
Water  coming  in  at  83  feet,  requiring  pumping  and  prop- 
er timbering,  the  operation  was  abandoned  and  no  fur- 
ther mining  has  since  been  attempted. 

Gibson  Mica  Mine. — ^The  Gibson  mica  mine  or  prospect 
is  located  in  the  S.  E.  ^  of  the  S.  W.  ^4  of  Section  26, 
Township  19  S.,  Range  7  E.,  being  about  2V^  miles  S.  E. 
of  Erin  station  on  the  A.  B.  &  A.  R.  R. 

It  lies  on  the  top  (and  midway  of  its  S.E.-N.W.  exten- 
sion) of  a  ledge,  forming  the  water  shed  between  Mine 
creek  and  Buzzard  creek  (two  branches  of  Talladega 
creek)  at  an  elevation  of  1,200  feet  above  sea  level. 

Some  20  years  ago,  a  fine  crystal  of  sheet  mica  of 
extremely  large  size,  was  found  there  almost  on  the  sur- 
face outcrop,  in  a  cultivated  field,  which  find  was  the 
cause  of  the  recent  opening  up  of  the  pegmatite  by  Mr. 
D.  F.  Gibson,  of  Birmingham,  Ala.,  who  at  that  time 
purchased  the  property. 

The  work  done  by  Mr.  Gibson  has  been  in  the  nature 
of  prospecting,  surface  cuts  having  been  made  in  and 
around  the  micaized  quartz  inclusions  of  a  very  coarse 
pegmatite  outcrop,  mainly  in  hard  formations,  sparingly 
kaolinized.  No  attempt  was  made  to  open  up  or  to  de- 
fine the  form  and  extent  of  the  pegmatite  body  beyond 
the  limits  of  such  ordinary  surface  cuts,  not  exceeding  in 
depth  some  10  to  15  feet. 

About  10  tons  of  mica  was  recovered  in  the  course  of 
sinking  these  test  pits,  practically  all  of  which  was  still 
in  the  mica  house  when  the  last  examination  was  made, 
none  having  been  sold  or  disposed  of  to  the  trade.    The 
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run-of-mine  examined,  was  necessardly  hardly  represen- 
tative, and  consisted  mainly  of  small  sizes,  no  more  large 
mica  having  been  found  so  near  the  surface. 

In  respect  to  grade,  the  recovered  stock  was  largely 
flat  sheet  amber  muscovite  containing  no  spots  or  in- 
clusions, but  to  some  extent  folded  and  surface  cracked 
in  the  largest  crystals,  such  imperfections  becoming  no- 
ticeably less  at  the  depth  reached. 

Exhibit  sample,  serial  No.  126  represents  this  run-of- 
mine  stock. 

Southern  Mica  Company. — ^Examination  was  made  of 
four  mica  properties  belonging  to  the  Southern  Mica 
Company  of  Birmingham,  Ala.,  to  which  attention  was 
called  by  Mr.  Harry  Watkins  of  that  Company. 

No  actual  mica  mining  so  far  as  could  be  ascertained 
has  ever  been  done  on  any  of  the  properties,  but  all  of 
them  have  been  more  or  less  prospected  by  the  present 
owners.  The  fouy  properties  are  known  as  the  Dye, 
Smith,  Hunter  and  Brown  tracts. 

W.  D.  Dye  Property.— The  W.  D.  Dye  property  is  lo- 
cated in  the  S.  V^  of  the  S.  W.  ^  of  Section  2,  Township 
19  S.,  Range  8  E. 

Very  little  prospecting  has  been  done  as  yet  on  an 
easily  traceable  micaized  pegmatite  dyke,  clearly  defined 
by  outcrops  along  the  south  edge  of  and  in  part  crossing, 
the  bone  of  a  narrow,  sharply  defined  and  high  ridge,  at 
an  elevation  of  about  1,300  feet. 

This  pegmatite  lead  or  dyke  has  a  strike  of  N.SO'^E., 
dipping  S.  E.  at  the  characteristically  steep  angle  of  this 
immediate  section,  approximately  80  degrees.  The  asso- 
ciated formations  are  all  very  similar  to  those  observed 
at  the  M.  &  G.  mica  mine  which  is  located  IV^  miles  to 
the  S.  E. 

J,  W.  Smith  Property.  Location,  the  S.  W.  14  of  the 
N.  E.  l^  of  Section  24,  Township  18  S.,  Range  8  E. 

On  this  lot  a  shaft  has  been  sunk  27  feet  in  depth, 
which  cuts  across  a  pegmatite  body  carrying  mica,  20 
feet  below  the  surface.  As  cut  by  the  shaft,  the  micaized 
pegmatite  is  approximately  3  feet  wide,  and  appears  to 
carry  mica  of  good  quality  bedded  in  kaolin.  The  dip  of 
the  "vein"   (which  is  approximately  30  degrees  S.  E.) 
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brings  it  to  the  surface  where  it  was  first  opened  on  the 
outcrop,  some  40  or  40  feet  N.  W.  of  the  shaft,  in  an 
open  cut. 

The  shaft  is  located  about  30  feet  below  the  crest  of 
the  ridge.  Following  the  outcrops  of  the  pegmatite  N. 
E.,  the  deposit  has  a  strike  of  N.  20  E.  generally  follow- 
ing but  climbing  the  ridge  to  and  over  its  crest. 

The  mica  carried  so  far  as  developed,  appeared  to  be  al- 
together in  the  kaolin  and  of  good  quality,  flat  sheet 
amber  muscovite,  running  to  fair  average  sizes.  Recov- 
ered amounts  were  not  ascertainable.  As  the  pegmatite 
lead  could  be  opened  at  several  other  places  where  ob- 
viously mica  bearing,  the  property  can  not  be  said  to 
have  been  at  all  prospected  or  as  yet  proven  as  to  the  indi- 
cated values  carried. 

J.  W.  Hunter  Property. — ^The  J.  W.  Hunter  property  is 
located  in  the  S.  E.  l^  of  the  N.  E.  l^  of  Section  18, 
Township  18  S.,  Range  9  E. 

Little  or  no  prospecting  of  any  value  had  been  at  the 
time  of  the  examination  done  on  this  property,  which 
could  only  be  judged  by  the  outcrops  of  two  pegmatite 
leads  crossing  it,  one  and  probably  both  of  which  are 
apparently  mica  bearing. 

J.  W.  Brown  Property. — The  J.  W.  Brown  property 
consists  of  the  N.  E.  ^4  of  the  N.  W.  ^4  of  Section  10, 
Township  19  S.,  Range  8  E. 

A  few  small  pits  only  had  been  opened  up  on  this 
property,  and  some  good  mica  taken  out,  but  no  competent 
prospecting  done.  It  is  located  one  mile  N.  W.  of  the 
M.  &  G.,  and  %  mile  N.  E.  of  the  Eureka  mica  mines. 

Weathers  Old  Mica  Pit— In  the  S.  W.  %  of  the  S.  E. 
14  of  Section  1.,  Township  20  S.,  Range  6  E.,  is  located 
the  "Old  Mica  Pit,"  as  it  is  commonly  called,  on  prop- 
erty belonging  to  the  Weathers  estate. 

The  history  of  this  old  mine  can  not  be  reliably  ascer- 
tained ;  at  what  period  it  was  originally  opened,  by  whom, 
or  for  what  initial  purpose.  Possibly  it  may  have  been 
one  of  the  numerous  cuts  and  shafts  with  which  Georgia 
and  Alabama  were  prospected  soon  after  the  Civil  War,  in 
a  generally  inexperienced  and  wild  search  for  copper.  The 
presence  of  the  ferro  magnesium  formations,  and  of  the 
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Hillabee  green  schists,  may  have  been  the  determining 
cause  on  a  copper  basis  for  the  extensive  work  first 
done  here,  which  consisted  of  the  removal  of  an  elbow 
shaped  surface  cut  some  150  to  200  ft.  in  length  alto- 
gether, and  nearly  20  feet  deep.  In  the  bottom  of  the 
cut  are  two  shafts  rumored  to  have  been  carried  down  fo 
a  considerable  depth,  but  no  accurate  information  is  as- 
certainable about  them,  as  they  are  full  of  water  and 
choked  with  old  timbers  and  debris.  Later  operations 
coming  under  the  observation  of  old  residents  now  living 
near  by  are  stated  to  have  been  for  mica. 

Outcrops  of  mica  occur  in  the  sides  and  slopes  of  the 
old  cut  in  many  places,  carried  in  soft  kaolinized  pegma- 
tite. From  long  exposure,  this  mica  had  become  rotten 
and  soft,  was  of  medium,  running  to  extremely  large 
sizes,  and  originally  of  good  quality. 

Examination  of  the  old  dumps  taken  from  the  body  of 
the  cut  (and  which  from  the  size  of  the  trees  growing 
on  them  must  have  belonged  to  the  original  opening  up 
of  the  mine)  disclosed  books  of  soft  mica  in  considerable 
amount,  of  a  copperish  color  resembling  phlogopite,  but 
an  altered  biotite. 

To  the  west  of  the  cut,  on  the  Rader  lot  next  adjoining 
it,  this  same  peculiar  class  of  altered  biotite  was  found, 
.embedded  in  the  walls  of  a  shaft  about  15  feet  deep,  which 
had  been  recently  sunk. 

Exhibit  samples,  serial  No.  127,  i^  representative  of 
this  mica. 

Haralson  Mine. — ^A  new  mica  prospect  is  just  being 
opened  up  near  Sardis  Church,  in  Section  33,  Township 
19  S.,  Range  7  E.,  about  2Vi  miles  S.  of  Erin  station  on 
the  A.  B.  &  A.  R.  R. 

The  deposit  is  being  opened  up  by  Miss  Nellie  Haral- 
son of  Talladega,  Ala.,  and  is  developing  some  amber 
muscovite  mica,  in  good  flat  crystals  running  in  size 
to  3x4  inches. 

Exhibit  sample  series  No.  128  is  from  the  mine. 
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Coosa  County. 

Coosa  county  lies  almost  altogether  in  the  Piedmont 
plateau  province. 

Topographically,  it  is  a  very  complex  and  irregular 
watershed  of  the  various  streams  constituting  a  drain- 
age area  S.  W.  into  the  Coosa,  and  S.  E.  into  the  Talla- 
poosa rivers.  In  the  western  and  north  western  por- 
tions, the  country  is  rough  and  much  broken  up,  rang- 
ing from  hilly  to  mountainous,  and  reaching  sunmiit 
elevations  of  1,000  feet  above  sea  level.  In  the  eastern 
and  southeastern  portions,  the  topography  is  much  less 
abrupt,  the  hills  and  generally  flat  ridges  seldom  reaching 
an  elevation  above  300  to  500. 

Mica  occurrences  have  been  noted  at  various  points 
throughout  the  entire  width  from  east  to  west  of  this 
county,  to  the  east  mainly  undeveloped,  most  of  the  devel- 
oped deposits  being  located  in  the  western  and  north- 
western portions,  along  the  definite  southwest  extension 
into  Coosa  county  of  the  mica  belt  as  described  through 
the  counties  of  Clay,  Randolph,  and  Cleburne,  following 
their  general  and  constant  N.E.-S.W.  strike. 

The  rocks  of  this  section  mainly  consist  as  in  Clay 
county  of  schists,  gneisses,  granites,  diorites,  phyllites, 
and  slates,  with  occasional  occurrences  of  shale  and 
quartzite. 

Mica  occurrences  in  the  county  have  received  very 
little  attention  and  no  general  study,  recent  interest  and 
development  having  been  altogether  diverted  to  and  cen- 
tered upon  the  deposits  of  crystalline  flake  graphite 
which  are  extensive  and  valuable. 

Ivey  Mine. — The  Ivey  mica  mine  is  located  in  the  N,  E. 
corner  of  the  N.  W.  i/4  of  the  N.  E.  l^  of  Section  15, 
Township  22  N.,  Range  16  E. 

It  is  situated  about  II/2  miles  E.  of  Coosa  river,  at  a 
point  approximately  midway  between  the  present  main 
power  plant  of  the  Alabama  Power  Company  at  Lock  12, 
and  the  projected  new  power  plant  to  be  constructed  at 
Mitchell  dam,  six  miles  south  of  it,  on  Duncan's  riffle,  in 
Section  15,  on  which  dam  work  is  already  well  under 
way. 
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The  mine  was  originally  opened  in  1889  by  Dr.  P.  B. 
Ivey  and  G.  W.  McWade  of  Birmingham,  Ala.  Develop- 
ments made  by  Ivey  and  McWade  consisted  of  an  open 
cut  on  the  outcrop,  and  a  shaft  25  feet  deep  subsequently 
lowered. 

From  a  comparatively  small  open  cut,  and  in  the  sink- 
ing of  this  shaft,  there  is  said  to  have  been  taken  out  by 
these  operators  some  25  tons  in  all  of  mica,  nearly  twen- 
ty per  cent  of  which  is  reported  to  have  been  run-of-mine 
sheet  of  various  classes,  subsequently  worked  up  in  the 
mica  shop  and  sold. 

Somewhere  about  1912  to  1915  the  mine  is  stated  to 
have  been  leased  to  J.  E.  Burleson  of  North  Carolina,  the 
results,  if  any,  of  whose  operation,  were  not  ascertainable. 

Subsequently,  the  mine  remained  inactive  until  1920 
when  it  wa9  leased  to  the  Coosa  County  Mica  Company, 
during  whose  term  of  lease  about  45  tons  of  mica  in  all 
was  taken  out,  mainly  won  over  a  new  slope,  driven  down 
80  feet  in  the  pegmatite  from  the  entry  point  in  the  en- 
larged and  deepened  old  cut  marked  "C"  on  the  plan  of 
the  mine  workings. 

At  this  point,  and  in  this  operation,  a  large  percentage 
of  the  mica  recovered  is  said  to  have  been  of  A-form. 
The  slope  having  been  back-filled  could  not  be  examined, 
and  no  samples  were  available  representing  the  recovered 
stock  taken  out  by  the  Coosa  County  Mica  Company. 

When  visited  in  January  of  the  present  year  1921,  de- 
velopment work  had  recently  been  in  progress  by  the 
present  owners  of  the  mine,  the  Scott  Investment  Com- 
pany of  Montgomery,  Alabama,  but  had  just  been  dis- 
continued owing  to  unfavorable  weather  and  labor  condi- 
tions. 

A  new  slope  was  at  that  time  being  driven  by  the  mine 
owners,  located  as  shown  at  "A"  on  the  plan,  carried  down 
on  a  45**  slope  angle,  which  slope  had  been  temporarily 
abandoned  at  water  level,  40  feet  down,  for  lack  of  ade- 
quate pumping  facilities. 

Little  or  no  lagging  was  used  or  required  in  this  slope 
except  at  the  top,  as  it  lies  altogether  in  the  hard  and 
firm  red  mica  schists  which  constitute  both  the  foot  and 
hanging  walls  enclosing  the  pegmatites. 
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SIS.  raaN.  Rf6E, 

The  pegmatite  body  or  bodies  developed  by  this  mine 
have  the  appearance  of  being  either  lenticular,  the  lenses 
overlapping,  or  are  split  (where  cross  cut  by  the  old  open 
workings),  by  an  intrusive  mass  or  horse  of  red  mica 
schist. 

The  general  strike  of  the  "vein"  is  N.70°E.,  the  dip 
being  60-65  degrees  S.  E.     The  various  methods  of  entry 
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adopted  by  the  different  operators  have  apparently  had 
in  mind  only  the  simplest  and  most  rapid  recovery  of 
mica  with  the  least  possible  expenditure  of  time  and  cap- 
ital, and  have  had  no  reference  to  permanent  and  most 
economic  continuous  mine  operation. 

From  the  fact  that  kaolin,  some  utidecomposed  feld- 
spar, quartz,  and  mica  show  in  the  shaft  all  the  way  down 
from  top  to  bottom  for  some  30  to  40  feet  (the  measures 
so  cut,  dipping  as  stated  60°  S.  E.)  an  overlying  lenticu- 
lar mass  is  here  indicated  separate  and  distinct  from  the 
underlying  pegmatite  chute,  originally  outcropping 
where  it  had  a  thickness  of  only  6  inches,  widening 
to  2^6"  at  the  lowest  point  reached  in  stoping  it  down. 

This  overlying  and  larger  pegmatite  chute,  which  would 
appear  to  be  by  far  the  best  expectancy  of  the  mine,  has 
thus  far  received  no  practical  test,  either  as  to  its  mica- 
ized  condition  in  the  direction  of  its  strike,  or  to  proper 
depth  following  the  dip  to  lower  levels. 

The  pegmatite  has  no  unusual  characteristics  and  lies 
in  apparent  conformity  with  the  enclosing  schists.  A 
comparatively  small  amount  of  quartz  of  large  size  has 
been  thus  far  found  to  be  a  component  part,  and  as  is 
generally  the  case,  the  best  mica  recovered  has  been  found 
on  and  near  such  enclosures  of  larger  quartz  aggregates. 

Also  the  best  grade  of  mica  recovered  has  been  at  the 
lower  levels,  where  A-mica  was  of  less  frequent  occur- 
rence or  altogether  absent,  and  as  stated,  no  test  has  yet 
been  made  of  what  should  be  the  best  expectancy  of  the 
mine,  viz ;  below  water  level. 

Other  developments  made  by  present  mine  owners, 
consisting  of  the  deepening  of  the  old  Ivey  shaft  and  the 
driving  of  a  west  horizontal  entry  some  80  ft.  from  the 
bottom  of  the  shaft,  were  of  small  practical  value  or 
utility  for  obvious  reasons,  the  entry  not  having  reached 
the  original  or  underlying  ore  body,  and  being  largely 
placed  in  the  intervening  schists. 

In  the  various  and  more  recent  operations  of  the  pres- 
ent owners,  approximately  2,000  lbs.  of  flat  sheet  mica 
are  stated  to  have  been  recovered,  ranging  in  size  from 
11/2x2,  to  4x6  inches.  Occasional  small  amounts  of  bio- 
tite  have  been  encountered  in  the  mine. 
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One  car  load  of  scrap  was  recently  taken  out  and  sold, 
the  run-of-mine  sheet  mica,  being  knife  trimmed  and 
roughly  squared  to  stock  sizes. 

During  the  last  period  of  continuous  operation  a  daily 
average  output  of  about  1,000  lbs.  is  stated  to  have  been 
realized,  with  a  working  force  of  7  men,  by  the  simple 
use  of  pick  and  shovel,  hand  drilling,  and  primitive  meth- 
ods generally.  Exhibit  sample,  serial  No.  129  is  from 
this  mine. 

Pond  Mine. — The  Pond  mine  is  located  about  2  miles 
due  W.  of  Rockford  (the  county  seat)  in  the  N.  W.  V4. 
of  the  S.  E.  14  of  Section  15,  Township  22  N.,  Range  18 
E. 

It  is  a  recent  development,  having  been  opened  in  1920 
by  the  owner  Mr.  H.  W.  Pond  of  Rockford,  the  work 
being  mainly  done  by  and  under  the  direction  of  Mr.  W. 
F.  Fletcher. 

The  property  lies  on  the  crest  of  a  rolling  and  irregu- 
larly eroded  ridge,  at  an  approximate  elevation  of  700 
feet,  tidal  datum. 

Although  only  one  of  them  has  been  as  yet  attempted 
to  be  prospected,  some  three  or  more  parallel  leads  of 
pegmatite  are  by  well  defined  and  in  places  bold  out- 
crops, indicated  as  crossing  the  property,  having  a  strike 
of  N.30''E.,  and  dipping  at  a  steep  angle  of  some  60-70** 
S.  E.,  the  approximate  width  of  the  belt  made  up  of  the 
separate  formations  being  300  to  400  feet. 

Mine  development  has  been  by  means  of  two  shafts, 
the  main  shaft,  about  50  feet  in  depth,  and  the  upper  or 
westerly  shaft,  10  ft.  deep,  connected  by  a  stope  on  the 
slope  angle  of  the  pegmatite. 

At  the  foot  of  the  incline  stope  and  bottom  of  the  main 
shaft  horizontal  entries  or  rooms,  running  N.  E.  10  feet 
and  S.  W.  30  feet  constitute  the  working  mine.  From 
the  entries  and  stopes  about  12  tens  of  mica  in  all  were 
stated  to  have  been  taken  out  and  partially  disposed  of  to 
the  trade. 

At  the  time  of  the  examination,  in  March  1921,  about 
2  tons  remained  in  the  mica  house  of  punch  and  scrap, 
with  some  500  to  800  lbs.  of  run-of-mine  sheet  thumb 
trimmed. 
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Exhibit  sample  series  No.  130  is  from  this  remaining 
stock,  ard  possibly  not  fairly  representative. 

Cowart  Mines. — Three  localities  were  examined  belong- 
ing to  Mr.  J.  C.  Cowart  of  Rockford  (resident  on  the 
prorcity  owned)  and  on  which  recent  mica  development 
woxk  has  been  done  by  Mr.  W.  C.  Fletcher.  The  locali- 
ties developed  all  lie  about  one  mile  S.  of  the  Pond  mine, 
and  about  2  miles  S.  W.  of  Rockford. 

The  S.  E.  14  of  the  N.  E.  %  of  Section  21,  Township 
22  N.,  Range  18  E. 

On  this  property  a  shaft  had  been  sunk  30  ft.  to  water 
level,  with  a  10  foot  entry  in  the  pegmatite  at  its  base. 
The  pegmatite  driven  through  is  an  aggregate  made  up 
of  kaolin,  quartz  in  considerable  amount  but  of  small 
size,  in  angular  fragments,  and  mica;  the  mica  being  of 
small  sizes,  somewhat  wavy,  and  having  a  slightly  green- 
ish caste. 

About  400  lbs.  in  all  had  been  recovered  and  was  piled 
up  on  the  ground.  The  deposit  is  called  by  Mr.  Fletcher 
the  "Hatchet  Vein." 

The  N.  E.  lA  of  the  N.  W.  14  of  Section  22,  Township 
22  N.,  Range  18  E. 

Developments  here  made  by  Mr.  Fletcher  were  by  a 
shaft  15  feet  in  depth,  from  the  bottom  of  which  a  stope 
had  been  driven  down  following  the  dip  of  a  pegmatite 
chute  about  2  feet  wide  for  a  distance  of  30  feet. 

The  mica  found  was  altogether  of  A-form  near  the 
surface,  improving  at  the  lowest  depth  reached,  where  it 
occurred  in  connection  with  kaolin  of  fine  quality. 

About  a  ton  of  scrap  mica  was  lying  on  the  dump, 
mostly  of  A-form. 

The  S.  W.  14  of  the  N.  W.  14  of  Section  22,  Township 
22  N.,  Range  18  E. 

On  this  property  a  shaft  had  been  sunk  35  feet  deep 
from  whirh  a  drift  had  been  run  out  east  30  feet  alto- 
gether in  soft  kaolin,  no  mica  in  any  amount  having  been 
recovered. 

E.  E.  Brovm  Proper ty .—The  S.  W.  14  of  the  S.  W.  14 
of  Section  11,  Township  22  N.,  Range  18  E. 

About  50  yards  west  of  the  Rockford  Road,  a  shaft  35 
feet  in  depth  had  been  sunk  by  Mr.  Fletcher  in  a  soft 
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white  schist.  A  small  deposit  of  mica  had  been  cut  into 
near  the  bottom  of  the  shaft  at  water  level  containing 
only  crystals  of  small  size. 

Mica  outcrops  of  favorable  character  are  of  frequent 
occurrence  in  the  cuts  and  along  the  main  road  leading 
from  Rockford  N.  E.  to  Kellyton  for  a  distance  of  eight 
or  nine  miles,  but  no  developments  have  been  made  except 
in  the  vicinity  of  Crewsville,  and  on  both  sides  of  the 
crossing  by  this  road  of  Jack's  creek,  in  Sections  34  and 
35,  Township  23  N.,  Range  19  E.,  in  which  localities 
some  mica  mining  has  been  done,  not  however  in  recent 
years. 

There  is  a  considerable  area  in  that  vicinity  which 
from  appearances  is  mica  bearing,  and  might  be  well 
worthy  of  investigation. 

Thomas  Mica  Properties. — Openings  have  been  made 
and  some  mica  mined  on  the  properties  of  J.  H.  and  E. 
B.  Thomas  located  4  miles  east  of  Rockford  near  Hissop. 
From  the  developments  made  quite  an  extensive  deposit 
of  A-form  and  fish-bone  mica  is  indicated,  as  also  a  fine 
flake  mica  in  a  decomposed  schist,  which  may  have  util- 
ity by  some  method  of  concentration.  The  prevailing 
rocks  are  granite  and  gneiss.  The  location  has  been 
noted  before  in  publications  of  the  Alfi.  Geological  Survey 
for  the  occurrence  there  of  beryl  crystals  of  yeUowish 
green  to  aquamarine  color  in  the  quartz  outcrops. 

Exhibit  samples,  serial  No.  131  are  from  this  property. 

Chilton  County. 

The  extreme  south  western  end  of  the  Alabama  mica 
belt  is  comprised  within  that  portion  of  eastern-central 
Chilton  county,  lying  west  and  southwest  of  Coosa  river, 
and  east  of  the  Louisville  and  Nashville  Railroad. 

Its  general  geologic  conditions  are  precisely  similar 
to  those  occurring  in  the  adjoining  section  of  S.  W.  Coosa 
county,  east  of  Coosa  river,  of  which  area  it  is  the  S.  W. 
extension. 

Mica  occurrences  of  indicated  value  have  been  noted 
and  to  some  extent  opened  up  in  this  section  of  the  county, 
but  systematic  efforts  at  development  have  been  pre- 
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vented  by  litigation  of  long-standing  in  the  courts,  affect- 
ing the  common  ownership  of  the  mineral  interest  in 
some  30,000  acres,  inclusive  of  the  mica  bearing  proper- 
ties. 

The  close  proximity  of  these  deposits  to  present  avail- 
able hydro-electric  power,  should  be  a  favorable  factor  in 
their  development,  if  they  prove  to  be  extensive  and  valu- 
able, as  soon  as  the  ownership  questions  now  in  litiga- 
tion are  definitely  and  finally  settled  or  adjusted. 


Part  III. 


Kaolin. 

AS  BEFORE  stated,  the  utilization  of  the  kaolins, 
which  are  the  almost  universal  accompaniment  of 
the  mica  deposits  of  Alabama,  should  be,  as  a  by-product 
an  important  economic  factor  in  assisting  mica  develop- 
ment. 

No  systematic  study  has  as  yet  been  given  to  these 
kaolins  to  determine  their  precise  commercial  value,  both 
in  the  raw  state,  and  properly  prepared  (by  separating 
out  the  quartz  and  mica  components)  for  use  in  porcelain 
making,  and  in  the  finer  grades  of  pottery  manufacture, 
for  which  purpose  they  have  unquestionable  adaptability. 

Sufficient  tests  however  have  been  from  time  to  time 
made  to  show  that  the  finer  grades  of  pottery  have  been 
and  can  be  made  from  these  kaolins,  and  it  remains  to  be 
clearly  proven  by  reliably  exhaustive  and  expert  tests, 
that  the  amounts  of  such  clays  available  at  given  points 
are  sufficient  to  justify  the  necessary  mining  and  flota- 
tion plant  equipment. 

As  a  result  of  careful  study  given  to  the  mica-kaolins  m 
the  recent  going  over  and  examination  of  all  or  nearly  all 
of  the  actual  mica  developments  in  the  state  which  is 
just  concluded,  together  with  prior  study  and  examina- 
tions covering  a  period,  at  intervals,  for  some  twenty-five 
years  given  to  the  subject,  it  may  be  stated  with  all  due 
conservatism,  that  in  economically  recoverable  amounts 
these  kaolin  by-product  accompaniments  of  mica  are 
present  in  sufficient  amounts  and  necessary  concentra- 
tion at  a  considerable  number  of  localities. 

In  arriving  at  this  estimate,  attention  has  been  centered 
upon  the  three  essential  factors,  viz:  the  area  indicated 
of  the  kaolin  beds  individually,  the  depth  to  which  the 
spars  have  disintegrated,  and  the  variable  amounts  and 
character  of  the  over-burden  carried. 

The  usual  and  competent  boring  tests  made  by  clay 
experts,  should  when  made  bear  out  this  statement,  and 
prove  these  facts  conclusively. 
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In  every  notable  instance  of  important  kaolin  deposits, 
water  supplies,  amply  sufficient  for  flotation,  are  present 
and  closely  adjacent. 

Throughout  the  mica  field,  timber  for  mine,  plant  con- 
struction, and  fuel  purposes,  is  generally  present  in  suf- 
ficient amount  for  a  considerable  period  of  operation,  and 
as  previously  stated,  hydro-electric  power,  either  al- 
ready on  the  transmission  lines,  or  in  the  making  is  now 
and  will  be  in  larger  amounts  subsequently  available  as  a 
permanent  future  basis  of  economic  power  for  plant  and 
mine  operation,  by  reason  of  its  frequent  proximity,  and 
the  fair  and  favorable  ruling  rates  for  contract  power 
service. 

In  view  of  these  facts,  such  analyses  and  partial  tests 
as  have  been  at  various  times  made,  become  of  sufficient 
interest  to  be  here  stated  as  possibly  justifying  the  com- 
plete, competent,  experienced,  and  thorough  study  of 
Alabama  mica-kaolins,  which  it  is  confidently  hoped  may 
soon  be  made. 

Attention  was  first  called  to  the  value  and  possibilities 
of  Alabama  porcelain  clays  by  Michael  Tuomey,  State 
geologist,  in  the  second  report  made  for  the  Alabama 
Geological  survey  in  1855. 

Following  the  suggestions  and  opinions  advanced  by 
Tuomey,  the  Alabama  Kaolin  Company,  later  on  in  1888, 
(acquiring  large  property  holdings  at  and  near  Micaville, 
including  the  above  sections)  submitted  proper  samples 
of  clay  from  that  locality  for  testing  to  Mr.  Henry  Brunt, 
manager  of  the  Chesapeake  pottery,  Baltimore,  for  prac- 
tical pottery  test. 

Preliminary  to  these  practical  commercial  tests  the 
following  analyses  were  made  of  the  Micaville  kaolin. 

Department  of  the  Interior. 

United  States  Geological  Survey. 

Division  of  Chemistry. 

Report  of  analysis  No.  949.     Sample  of  Kaolin  for  analysis: 

% 
Water  H,0 - 18.50    5.02 9^c  at  120''C. 

13.48  at  red  heat. 

Silicia  SiO,  43.21 

Aluminum   Oxide  ALO, 37.27 
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Calcium  Oxide  CaO .11 

Magnesium  Oxide  MgO .10 

Potassium  Oxide  K,0 .28 

Sodium  Oxide  NaaO  .40 

Iron  Oxide  FesO»  Trace 


99.87 


The  feldspar  is  the  normal  potash  feldspar  csntainingr  a  very 
small  amount  of  iron,  .25 9r. 

Examined  by  Charles  Catlett  and  reported  July  26th,  1887. 

(Signed)  W.  F.  Hillebrand, 

Acting  Chief  Chemist. 

(Note) — Sample  from  Section  7,  Township  18  S.,  Range  11  E., 
Randolph  County,  Ala. 

In  the  letter  of  transmittal  of  the  above  analysis  Mr. 
Hillebrand  says : 

''The  supposed  kaolin  has  been  analyzed  in  full  and 
found  to  possess  practically  the  composition  of  a  pure 
kaolin.  Whether  it  is  suitable  for  use  in  the  manufac- 
ture of  porcelain  can  only  be  determined  by  subjecting  it 
to  tests  of  a  practical  character  which  this  laboratory 
cannot  undertake  to  execute. 

"This  information  can  best  be  obtained  by  submitting 
samples  to  some  manufacturer  of  pottery  or  porcelain. 

"The  feldspar  would  doubtless  be  suitable  for  the  pur- 
pose of  porcelain  as  it  contains  but  a  minute  quantity 
of  iron." 

Samples  of  the  quartz,  feldspar,  and  kaolin,  drawn 
from  the  same  locality,  and  submitted  for  laboratory  test 
in  1889  to  the  State  chemist,  N.  T.  Lupton,  at  Auburn, 
Ala.,  were  analyzed  and  reported  on  as  follows: 

N.  T.  Lupton,  State  Chemist. 

State  Chemical  Laboratory. 

Auburn,  Alabama. 

March  4,  1889. 
The  specimens  of  Feldspar,  Kaolin  and  Quartz  from  Mr.  J.  R. 
Abrams  of  Greenville,  Ala.,  have  been  carefully  analyzed  with  the 
following  results: 

Feldspar  Kaolin  Quartz 

Moisture 0.20  6.45  

Water    of    Combination 0.80  13.25  0.20 

Silicia  63.13  42.63  98.45 

Alumina  2L18  37.26  0.87 

Iron — 

Lime   Trace  .048  Trace 
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Magnesia 1.08  Trace 

Sodium  3.93  

Potassium 9.38  


99.70  100.07  99.52 

(Signed)     N.  T.  Lupton, 

State  Chemist. 

Out  of  the  samples  of  Randolph  county  kaolin  sent  to 
Mr.  Brunt  for  practical  test,  there  was  made  up  6  orna- 
mental and  decorative  pieces  of  transparent  china,  con- 
sisting of  framed  plaques,  mirror  frames,  cups  and  sau- 
cers, and  10  pieces  of  opaque  porcelain,  consisting  of 
plates,  cups  and  saucers,  flower  vases,  etc.,  which  were 
entered  in  competition  with  other  potteries  at  an  exhibi- 
tion held  in  Philadelphia  in  November  1889,  and  were 
there  awarded  medals  and  honorable  mention  in  seven 
classes,  taking,  as  stated  by  Mr.  Brunt,  "first  prize  in 
open  competition  with  all  American  manufacturers." 

Commenting  on  this  exhibit,  and  its  eminently  success- 
ful results,  Mr.  Brunt  says : 

"The  chemical  composition  of  the  clay  is  almost  the 
same  as  that  of  the  celebrated  St.  Stephens  kaolin  from 
Cornwall,  England.  I  have  not  used  any  mineral  stain, 
the  material  being  entirely  free  from  iron,  and  there  be- 
ing no  foreign  coloring  matter  to  counteract.  The  clay 
has  been  burned  in  the  biscuit  kiln  to  about  3,000°  F., 
and  about  2,7C0*  F.  in  the  glass.  Being  entirely  free 
from  coloring  matter,  a  little  difference  in  temperature 
during  burning  does  not  alter  its  color.  The  leading 
idea  throughout  has  been  to  produce  an  opaque  porcelain 
body  from  American  materials,  as  pretty  and  artistic  as 
French  china  and  as  durable  as  English  earthenware  at  a 
moderate  expense — with  a  body  and  glaze  obtained  on 
different  principles  from  those  on  which  American  por- 
celain of  the  present  day  is  produced,  recognizing  the  fact 
that  the  great  fault  with  American  earthenware  hereto- 
fore has  been  its  want  of  durability.  The  materials  are 
from  virgin  mines  in  Alabama,  and  I  have  worked  on 
the  principle  of  using  more  to  produce  a  body  not  so  sus- 
ceptible to  variations  of  temperature," 

The  above  practical  test,  and  its  judgment  by  the  lead- 
ing clay  experts  of  this  country,  would  seem  to  be  con- 
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elusive  evidence  of  the  availability  of  Alabama  kaolin  for 
porcelain  manufacture. 

Subsequently,  a  tentative  proposition  was  made  by  a 
leading  pottery  to  erect  a  plant  in  this  State,  provided 
sufficient  amounts  of  kaolin  of  the  grade  used  in  these 
tests  could  be  convincingly  shown  by  practical  tests  to 
be  available. 

The  above  detailed  analyses  and  tests  were  as  stated 
based  upon  the  mica  associated  kaolins  of  the  Micaville 
district,  Randolph  county. 

Exhibit  samples,  series  No.  132  represent  this  kaolin. 

For  possible  utility  in  the  manufacture  of  fire  brick, 
the  mica-kaolins  have  also  been  given  some  consideration. 

At  the  time  that  samples  of  Micaville  kaolin  were  sub- 
mitted by  the  Alabama  Kaolin  Company  to  Mr.  Henry 
Brunt  for  pottery  test,  mixed  samples  from  the  same  lo- 
cality, composed  of  quartz,  feldspar,  mica,  and  kaolin, 
were  also  submitted  for  refractories  testing  in  the  manu- 
facture of  fire  brick. 

The  analysis  of  the  samples  submitted  was  as  follows : 

Department  of  the  Interior. 

United  States  Geological  Survey. 

Division  of  Chemistry. 

Report  of  Analysis  No.  1148. 
Labelled  "Fire  Clay." 

Materifll  received  from  J.  R.  Abrams,  Greenville,  Ala. 

Material  consists  of  fragments  of  quartz,  feldspar  and  mica 
intermixed  with  about  40 '/r  of  what  is  apparently  Kaolin.  Ana- 
lysis made  on  material  as  sent  in. 

Per  Cent, 

Water  at  110° C,  H^O _ 06 

Wpter  at  red  heat,  HjO  6.72 

Silica,  SiOs „69.84 

Alumina,  AUOa  ...19.91 

Ferric   Oxide,   Fe.Oa... 90 

Manganese  Oxide,  MnO  Trace 

Lime.  CaS  07 

Magnesia,  MgO 28 

Potash,  K-O - 2.14 

Soda,  Na.O  „.^     .21 


100.13 


Examined  by  Thos.  M.  Chatard  and  reported  Feb.  25th,  1890. 

(Signed)     F.  W.  Clark, 
Chief  Chemist, 
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Out  of  70  per  cent,  of  the  mixture  above  described, 
with  an  admixture  of  30  per  cent,  of  an  ordinary  plastic 
clay,  Mr.  Brunt  prepared  specimen  bricks  which  stood 
the  most  rigid  tests,  having  been  finally  subjected  to  a 
temperature  of  5,000*  F.  for  three  weeks  in  a  steel  melt- 
ing furnace  without  showing  any  sign  of  fusing. 

The  completion  of  the  test  as  to  the  ultimate  fire  resist- 
ance of  the  brick  in  respect  to  time,  was  prevented  by  the 
fusing  of  the  supporting  and  underlying  brick  in  the 
bridge  wall,  there  having  been  insufficient  material  fur- 
nished out  of  which  to  build  the  bridge  wall  entire. 

During  the  year  1920,  similar  tests  although  not  car- 
ried to  the  point  of  actual  pottery  manufacture,  were 
made  by  the  Coosa  County  Mining  Company  on  the  asso- 
ciated mica-kaolins  from  their  Mica  Hill  mine  near  Dada- 
ville,  Tallapoosa  county,  representing  an  entirely  differ- 
ent district,  locality,  and  environment. 

The  physical  characteristics  however  of  the  two  clays 
were  very  similar,  and  their  composition  as  shown  by 
the  following  analysis  differs  very  slightly. 

The  Battle  Laboratory. 

Montgomery,  Alabama,  Nov.  10,  1920. 
No.  70994.     Analysis  of  Sample  Kaolin. 

Received  from  the  Coosa  Co.  Mica  Co.,  Wetumpka,  Ala. 

Per  Cent. 

Moisture ^ 2.42 

Silica 45.62 

Oxide  of  Aluminum 38.26 

Combined  water 13.24 

99.64 
Note. — A  very  pure  Kaolin  Clay. 

(Signed)     The  Battle  Laboratory. 

In  co-operation  with  the  Alabama  Geological  Survey 
further  tests  of  this  clay  were  made  by  Dr.  H.  Ries  of 
Ithaca,  New  York,  at  the  instance  of  Dr.  Eugene  A. 
Smith,  State  geologist. 

Quoting  from  Dr.  Reis  report  to  Dr.  Smith  he  says : 
"The  clay  sample  submitted  is  evidently  a  white  resi- 
dual clay,  in  fact  it  is  one  of  the  whitest  I  have  ever  seen. 
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It  contains  but  little  coarse  grit  but  seems  to  have  quite 
^  few  small  scales  of  white  mica. 

A  sieve  test  shows  that  all  of  the  clay  except  9.7  per 
cent,  passed  through  a  200  mesh  sieve.  It  would  how- 
ever be  desirable  to  wash  the  product,  or  put  it  through 
a  process  of  air  separation  before  shipping  it  to  market. 

''A  sample  of  the  clay  was  put  through  a  series  of  phy- 
sical tests,  but  previous  to  this  it  was  washed  through  an 
80  mesh  sieve.  The  porting  passing  through  was  then 
allowed  to  settle  and  dried.  This  washed  clay  is  very 
white,  but  its  plasticity  is  not  very  high,  in  fact  it  is  lean,^ 
and  has  a  mealy  feel.  It  would  require  to  be  mixed  with 
a  more  plastic  clay  before  it  could  be  molded  in  pottery 
making. 

"With  this  low  plasticity  there  is  also  a  rather  low 
strength  to  the  material  in  its  air  dried  condition.  This 
was  determined  from  the  modulus  of  rupture  which  was 
40  lbs.  per  sq  in. 

"The  linear  shrinkage  in  air  drying  was  7  per  cent^ 
and  is  normal. 

"The  clay  was  fired  at  six  different  temperatures,  and 
the  shrinkage  and  absorption  noted  after  each  except 
the  last.     The  results  follow: 


Temperature 

Fire  Shrinkage 

Absorption 

950' C. 

0.0% 

Too  soft  and 

porous. 

1150°C. 

4.0% 

35.2% 

1190°C. 

5.0% 

30.0% 

1230' C. 

6.0% 

23.5% 

1310°C. 

6.0% 

15.0% 

1730°C. 

Nearly  fused. 

"These  tests  showed  that  the  clay  fires  to  a  very  porous 
body,  characteristic  of  most  true  kaolins.  It  does  not 
become  steel  hard  until  above  1190°  C,  and  the  color  after 
firing  is  very  white.  Neither  the  linear  air  shrinkage 
nor  the  fire  shrinkage  are  excessive. 

"The  clay  appears  to  be  an  excellent  one.  Its  white 
•burning  character  together  with  its  refractoriness  should 
make  it  of  value  in  the  manufacture  of  porcelain,  white 
earthenware,  electrical  insulators,  or  other  wares  in 
which  this  type  of  clay  is  required. 
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''I  further  believe  in  its  washed  condition  it  could  be 
sold  to  paper,  rubber  or  paint  manufacturers,  as  these 
several  industries  consume  a  considerable  quantity  of 
white  gritless  clay." 

In  line  with  the  results  of  the  above  tests  made  by  Dr. 
Reis  and  his  suggestions,  samples  of  this  clay  were  sub- 
mitted to  the  Mercer  Pottery  Company  of  Trenton,  New 
Jersey,  and  after  testing  resulted  in  an  order  for  a  sam- 
ple carload,  which  was  shipped  to  Trenton  in  April  of  the 
present  year,  the  car-load  being  crude  run-of-mine. 

This  large  sample  has  since  been  worked  up  but  the 
results  have  not  yet  been  ascertained.  Exhibit  sample, 
series  No.  133  was  drawn  from  this  car  load  shipped  to 
Trenton,  N.  J.,  and  represents  the  run-of-mine  kaolin. 

Preliminary  flotation  tests  are  now  being  made  for 
the  Coosa  County  Mica  Company  on  the  run-of-mine  mica- 
kaolin  from  the  Dadeville  mine,  to  determine  the  best  and 
most  economic  method  for  washing  this  clay,  which  will 
effect  a  clean  preparation  of  kaolin,  together  with  the 
complete  separation  of  the  small  amount  of  finely  divided 
quartz  from  the  mica  carried  in  the  tails;;  giving  three 
clean  products,  the  relative  commercial  values  of  which 
individually,  so  prepared,  it  is  proposed  to  ascertain  by 
submission  of  samples  to  the  trade. 

In  a  preliminary  test  just  completed  by  the  Simplex 
Ore  Separating  Process,  using  a  four  cell  flotation  mach- 
ine with  hydraulic  agitation,  a  practically  complete  sep- 
aration of  the  three  products  was  experimentally  effected 
without  difficulty,  the  test  being  conducted  under  the  su- 
pervision of  Dr.  D.  C.  Picard  of  the  Picard  Laboratories. 

It  is  apparent  from  this  test  that  the  desired  handling 
of  this  particular  clay  presents  no  difficulties  other  than 
those  which  are  clearly  understood  and  have  been  success- 
fully solved  by  various  methods. 

The  flow  sheet  of  a  satisfactory  plant  would  be  simple, 
and  would  probably  be  made  up  of  some  best  adapted 
form  of  disintegrator,  followed  by  four  flotation  cells' 
(three  rougher  and  one  kaolin)  the  product  to  be  handled 
over  Wilfrey  or  Overstone  tables,  with  final  recovery  of 
the  washed  kaolin  in  settling  tanks. 
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Exhibit  samples,  serial  No.  134,  represent  the  flotation 
test  above  described,  being  drawn  from  the  heads  and 
tails  during  the  experimental  run. 

In  the  index  to  the  Mineral  Resources  of  Alabama,  is- 
sue of  1904,  by  the  Alabama  Geological  Survey,  addi- 
tional analyses  of  the  kaolins  (which  is  the  term  uniform- 
ly used  here  to  designate  only  the  residual  material  from 
the  decomposition  of  feldspars  in  the  area  of  the  crystal- 
line or  metamorphic  rocks)  are  given  and  are  quoted  as 
further  evidence  of  the  comparative  uniformity  and  fav- 
orable character  of  these  mica-kaolins  in  other  localities 
of  the  mica  belt,  for  porcelain  making. 


f  Composition  of  Kaolins, 
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1.  Washed   Kaolin,   1% 

Mi.  N.  E.  of  Milner, 

Randolph  County  

47.75 

38.00 

.20 

* 

* 

* 

14.85 

100.80 

2.  Washed    Kaolin,    1% 

Miles  S.  E.  of  Mica- 

ville,  Cleburne  Co 

45.20 

38.00 
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99.32 

3.  Kaolin,  J.    B.    Ross, 

Miller    Place,     Mica- 

ville  Cleburne   Co 

46.88 

39.97 

.08 

.30 

* 

.64 

13.87 

101.74 

4.  Kaolin  from   S%    S. 

S.  28,  Tp.  18,  RUE. 

Senator     Mclndoe, 

Randolph  County 

42.41 

38.33 
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